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The  Industrial  Revival. 

To  whatever  cause  it  may  be  attributed,  there  can  be  no 
denial  of  the  fact  that  since  the  result  of  the  presidential  elec¬ 
tion  became  known,  trade  and  industry  in  this  country  have 
undergone  a  most  marked  and  beneficent  revival.  The  effect 
was  instantaneous.  Every  sign  of  a  restoration  of  confidence 
has  been  made  manifest,  and  while  the  influence  is  still  felt,  as 
it  must  be  for  some  time,  of  the  crash  of  last  year,  all  faces 
are  now  brightened  and  are  turned  toward  the  rising  sun  of  a 
new  day  of  prosperity.  Orders  and  contracts  are  being  placed 
on  every  hand,  closed  mills  are  opening,  others  are  going  on 
full  time,  and  labor  is  once  more  sure  of  its  weekly  wage.  It 
would  be  impossible  not  to  rejoice  in  such  a  condition  of  things, 
even  if  we  leave  it  for  political  journals  to  apply  the  interpreta¬ 
tion  to  all  that  happened  last  week. 

Fortunately,  when  the  disasters  of  last  October  came,  they 
found  the  country  to  some  extent  prepared,  in  the  sense  that  a 
general  uneasiness,  as  well  as  the  high  scale  of  prices,  had  led 
to  a  widespread  caution,  with  a  marked  lessening  of  production. 
Hence,  the  stocks  to  carry  over  or  to  slaughter  at  ruinous  sacri¬ 
fices  were  not  large,  and  the  intervening  period  has  seen  them 
disappear  even  though  the  consumption  has  only  been  from 
hand  to  mouth.  It  follows  that  the  revival  is  in  every  way 
healthy  and  that  as  capital  and  labor  become  fully  employed 
they  will  find  the  market  awaiting  them.  It  will  probably  not  be 
before  next  year  that  the  full  benefits  of  a  returning  prosperity 
are  felt,  but  meantime  it  may  be  noted  that  in  the  striking  ad¬ 
vances  seen  in  the  stock  market,  industrial  securities  have  en¬ 
joyed  the  leadership;  while  the  most  vigorous  display  of  con¬ 
fidence  has  been  that  accorded  to  the  Westinghouse  stocks, 
which,  similarly,  showed  acutely  the  violence  of  the  decline  last 
year.  It  is  recognized  that  the  electrical  industries  will  be 
foremost  in  enjoying  the  resumption  of  general  activity  and 
that  in  electric  lighting,  electric  railways  and  power  transmis¬ 
sion  systems,  the  electrical  factories  will  soon  again  have  an 
outlet  for  all  they  can  produce. 

As  concerns  public  utility  corporations,  the  remark  of  the 
president-elect  last  week,  that  no  one  need  fear  any  interference 
with  legitimate  enterprise,  who  kept  within  the  law,  has  been 
favorably  and  naturally  interpreted  as  a  note  or  message  of 
peace,  but  we  must  not  forget  that  the  past  two  years  have 
seen  such  a  change  of  basis  in  legislation  that  the  corporations 
now  confront  new  conditions,  and  in  many  States  have  to  work 
out  their  own  salvation  in  a  new  era.  But  no  one  can  say  that 
in  the  long  run,  or  broadly,  any  sound,  legitimate  interest  will 
suffer  because  a  higher  sense  of  public  morality  and  duty  has 
been  attained,  or  because  the  granting  and  operation  of  public 
franchises  will  not  be  permitted  with  the  easy  and  often  corrupt 
nonchalance  of  the  past.  On  the  whole,  every  existing  enter¬ 
prise  of  real  merit  and  utility  should  look  cheerfully  to  the 
future;  and  while  there  is  much  yet  to  be  done  in  the  w-ay  of 
“educating  the  public,’'  the  prejudice,  passion  and  animosity 
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excited  in  the  past  have  happily,  we  think,  worn  themselves 
out  in  large  degree.  Criticism  is  one  of  the ‘very  conditions  of 
existence  for  a  public  service  corporation,  and  will  always  be 
more  or  less  unreasoning;  but  the  criticism  that  can  enact  itself 
into  vicious  legislation  will  probably  have  less  power  now  than 
at  any  time  in  the  decade.  This,  too,  should  help  invite  new 
capital  into  the  business  of  providing  the  people  with  some  of 
the  prime  necessities  of  modern  civilization. 

Electrical  Exports. 

It  will  be  interesting  to  see  what  effect  the  revival  of  domes¬ 
tic  trade  will  have  on  the  export  trade,  or,  in  other  words,  if 
the  improvement  in  trade  abroad  brings  with  it  a  renewed  de¬ 
mand  for  American  electrical  apparatus.  The  decline  for  a 
year  past  has  been  serious,  as  noted  already  in  these  pages ;  and 
the  statistics  for  September  are  in  keeping  with  those  of  the 
months  preceding.  The  value  of  the  electrical  appliances  ex¬ 
ported  in  September  was  $430,785,  as  compared  with  $648,513  in 
1907;  and  the  value  of  electrical  machinery  was  $568,525,  as 
compared  with  $598,855.  The  grand  total  of  both  classes  for  the 
nine  months  of  the  year  was  $9,678,957,  as  compared  with 
$13406,549.  Smaller  prices  had  something  to  do  with  such  a 
decline,  but  the  dwindling  trade  of  the  world  had  much  more, 
and  it  is,  therefore,  encouraging  to  believe  that  the  corner  has 
been  turned.  But  if  this  trade  is  to  be  developed  in  the  four 
quarters  of  the  globe,  it  must  be  by  persistent  intelligent  effort. 

The  International  Congress  on  Electrical  Ap¬ 
plications  AT  Marseilles. 

As  noted  in  the  Digest,  the  report  in  abstract  of  the  proceed¬ 
ings  of  the  electrical  congress  at  Marseilles  last  September  has 
recently  been  published  in  L’Industrie  Electrique.  This  inter¬ 
national  electrical  congress  differed  from  its  predecessors  in  the 
fact  that  its  considerations  appear  to  have  been  limited  in  sub¬ 
stance  to  the  applications  of  electricity,  as  distinguished  from 
what  may  be  called  the  physics  of  electricity.  Eleven  countries, 
including  one  extra-European  country — Argentine  Republic — 
appointed  delegates  to  the  congress.  The  United  States,  al¬ 
though  not  represented  in  its  government,  was  represented  by 
at  least  two  members  of  the  American  Institute  of  Electrical 
Engineers — Mr.  C.  O.  Mailloux,  who  was  appointed  vice-presi¬ 
dent  of  a  section,  and  who  took  a  prominent  part  in  the  pro¬ 
ceedings,  and  Mr.  R.  O.  Heinrich,  of  Berlin.  Nine  sections 
were  organized.  In  consecutive  order,  these  sections  were  as¬ 
signed  the  following  topics :  Legislation,  construction  and  pro¬ 
tection  of  electric  networks,  technical  and  industrial  operation, 
lighting  and  domestic  applications,  applications  to  manufacture, 
mining,  traction  and  agriculture,  electrochemistry  and  electro¬ 
metallurgy,  instruction  and  measurements,  applications  to  hy¬ 
giene  and  medicine. 

A  noteworthy  feature  of  the  proceedings  of  the  congress  was 
a  closing  general  session  at  which  various  resolutions  presented 
by  individual  sections  were  considered  and  voted  upon.  The 
first  section  presented  a  resolution  directed  to  better  means  of 
suppressing  theft  of  electric  energy.  The  second,  third,  fifth 
and  ninth  sections  presented  various  individual  resolutions. 
Two  important  resolutions  were  presented  from  groups  of  sec¬ 
tions  collectively.  One  of  these  resolutions  was  to  the  effect 
that  the  teachers  in  the  primary  schools  should  warn  and  in¬ 
struct  children  to  avoid  the  dangers  of  personal  contact  with 
active  electric  conductors.  The  other  resolution  was  that  teach¬ 


ers  in  schools  of  electrical  engineering  should  instruct  their 
pupils  in  the  manipulations  of  artificial  respiration.  A  resolu¬ 
tion  attributed  to  Mr.  Mailloux  had  for  its  object  the  repetition 
of  similar  congresses  on  electrical  applications  at  periodic  in¬ 
tervals  and  in  different  countries  through  the  influence  of  the 
delegates  and  of  the  various  national  engineering  societies.  The 
congress  considered  in  its  entirety  appears  to  have  been  suc¬ 
cessful  both  in  numbers  and  in  the  interest  of  its  discussions. 
In  regard  to  the  principal  resolutions,  while  they  are  no  doubt 
excellently  directed,  it  is  doubtful  whether  they  are  practically 
capable  of  being  put  into  proper  effect.  In  this  country,  at 
least,  it  is  very  questionable  whether  proper  instruction  can 
readily  be  given  to  children  in  the  primary  schools  as  to  how 
to  avoid  accidents,  and  the  subject  of  artificial  respiration  is 
still  very  polemical. 

Calculation  of  Wire  for  Shunt  Field  Circuit. 

In  the  design  of  every  new  shunt  dynamo  machine  it  becomes 
necessary  to  predetermine  the  number  of  turns  and  the  size  of 
wire  in  the  shunt  field  winding.  In  fact,  it  is  customary  to 
introduce  various  detailed  modifications  into  the  design,  and  to 
examine  the  corresponding  determinations  of  shunt  field  wind¬ 
ing  with  a  view  to  securing  the  best  total  result,  including 
efficiency,  economy  and  reliability  in  operation.  It  is  a  curious 
circumstance,  well  known  to  designers,  that  having  given  a 
skeleton  machine,  with  a  required  m.m.f.  in  ampere-turns  per 
pole,  and  an  assigned  voltage  to  be  impressed  on  the  coil  over 
that  pole,  there  is  one,  and  only  one,  size  of  copper  wire  which 
will  permit  of  obtaining  this  m.m.f.  for  a  given  length  of  mean 
turn,  but  the  number  of  turns  is  indeterminate.  That  is,  having 
a  skeleton  dynamo  frame  with  a  required  m.m.f.  of,  say,  5000 
amp-turns  per  pole,  an  impressed  voltage  per  field  coil  of,  say, 
20  volts,  and  an  estimated  mean  turn  length  of,  say,  3  ft.,  there 
is  only  one  size  of  copper  wire  which  will  meet  these  require¬ 
ments,  but  the  number  of  turns  in  the  coil  is  not  prescribed.  If 
we  use  a  small  number  of  turns  of  the  required  size  of  wire,  we 
shall  obtain  the  correct  m.m.f.,  but  with  a  light  coil,  at  the 
sacrifice  of  a  large  number  of  amperes.  If  we  use  a  large  num¬ 
ber  of  turns  of  the  same  wire,  we  shall  likewise  obtain  the 
correct  m.m.f.,  but  with  a  small  number  of  amperes,  although 
the  coil  will  be  heavy  and  expensive.  Any  number  of  turns 
that  we  may  select  in  that  size  of  wire  will  surely  give  the  same 
m.m.f.,  provided  that  the  length  of  the  mean  turn  is  unaltered 
and  the  temperature  of  the  winding  is  maintained  within  the 
same  limits. 


In  order  to  assign  the  proper  number  of  turns  to  the  winding, 
having  determined  the  proper  size  of  copper  wire,  it  is  necessary 
to  find  the  power  wasted  in  the  coil,  the  temperature  attained 
by  the  winding,  as  well  as  the  cost  of  copper  and  winding. 
Usually,  one  or  more  of  these  three  considerations  assigns  the 
number  of  turns  and  the  weight  of  coil.  Of  the  three,  the  tem¬ 
perature  elevation  is  commonly  the  most  important.  The  de¬ 
termination  of  a  shunt  field  winding  is  thus  naturally  divided 
into  two  stages;  namely,  first,  the  determination  of  the  right 
size  of  copper  wire  to  employ  for  the  given  m.m.f.,  mean  turn- 
length,  and  mean  winding  temperature;  second,  the  determina¬ 
tion  of  a  proper  number  of  turns,  or  weight,  of  that  wire,  in 
view  of  heating,  first  cost  and  power  waste. 


The  article  by  Mr.  A.  M.  Bennett  on  page  1068  of  this  number 
is  directed  to  the  first  stage  of  the  determination;  namely,  to 
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finding  the  nearest  proper  size  of  wire  for  a  given  m.m.f.  in 
ampere-turns,  shunt  field  voltage  and  number  of  poles.  A  chart 
has  been  worked  out,  and  is  offered  in  the  article,  by  means  of 
which  the  nearest  size  of  round  copper  wire  can  be  found  by 
inspection.  The  chart  is  a  four-offset  diagram;  that  is,  four 
successive  perpendicular  motions  must  in  general  be  made  over 
it  in  order  to  arrive  at  the  required  quantity.  The  ordinary 
single-curve  plane-curve  chart  is  a  double-offset  diagram,  being 
entered  with  one  independent  variable  and  being  left  at  the  re¬ 
quired  value  of  the  dependent  variable.  In  the  chart  of  Mr. 
Bennett’s  article  we  have  the  required  value  of  the  dependent 
variable — the  size  of  wire — as  a  function  of  three  independent 
variables;  namely,  main  voltage,  percentage  of  the  latter  in 
shunt  winding,  and  number  of  poles.  A  set  of  three  independent 
variables  naturally  gives  rise  to  a  four-offset  diagram.  It  is 
interesting  to  observe  that  the  chart  is  immediately  serviceable 
in  the  metric  system,  without  any  alteration,  by  adding  a  column 
of  numbers  on  the  right-hand  margin,  representing  mean  turn 
length  in  centimeters,  the  numbers  in  the  new  column  being  30 
times  greater  than  those  in  the  column  of  feet.  This  puts  30 
cm  to  the  foot,  with  an  inaccuracy  of  per  cent;  but,  for 
practical  purposes  in  this  case,  that  degree  of  accuracy  is  suffi¬ 
cient.  With  the  extra  column  marked  in  pencil,  the  chart  may 
be  used  conveniently  either  by  those  who  design  in  feet  and 
inches,  or  by  those  who  design  in  the  metric  system. 


Uneconomical  Loads. 

Mr.  Adams’  brief  notice  of  cotton  mill  loads  in  the  Southern 
territory  points  a  moral  that  should  be  taken  to  heart  all  over 
the  country.  The  load  curve  which  he  shows  is  one  that  may 
be  taken  as  a  type  of  many,  with  a  beautifully  even  output 
through  the  day  and  none  to  speak  of  during  the  night.  To 
put  the  situation  with  brutal  frankness,  here  is  a  costly  and 
well-organized  plant  in  which  the  owners  have  to  see  slipping 
over  the  dam  daily  more  than  100,000  kw-hours,  worth  in  the 
vicinity,  probably,  of  $200,000  per  year,  net.  It  certainly  is  a 
prodigious  sum  to  have  just  out  of  reach;  and  while  the  plant 
under  discussion  is  a  fairly  large  one,  there  are  many  still  in 
the  same  plight  on  scales  similarly  large.  As  Mr.  Adams  notes, 
the  storage  facilities  provided  by  Nature  in  the  South  are  ver> 
limited,  but  something,  perhaps  much,  can  be  done  by  creating 
artificial  lakes  and  impounding  at  least  a  day  or  two  of  water 
supply.  At  high  heads  one  can  go  much  further,  even  to  the 
extent  of  holding  the  whole  year’s  rainfall  for  efficient  distribu¬ 
tion.  In  the  majority  of  streams,  however,  storage  is  limited 
and,  after  all,  perhaps  it  is  a  mistake  to  attempt  to  turn  the 
course  of  Nature  out  of  sheer  incapacity  to  make  it  fit  the 
needs  of  man. 

The  desideratum  in  these,  and  all  hydraulic  power  plants,  is 
to  secure  a  load  for  the  entire  24  hours.  This  obtained,  the  full 
earning  capacity  of  the  plant  is  reached,  and  since  to  a  very 
large  extent  the  cost  of  operation  is  independent  of  the  load, 
the  profits  will  be  enormously  increased.  Under  these  condi¬ 
tions  a  very  modest  amount  of  storage  is  needed  for  the 
normal  working  of  the  plant.  The  difficulty  in  the  case  is  to 
secure  proper  night  loads  to  keep  the  plant  up  to  its  capacity. 
No  cotton  manufacturing  community  demands  of  itself  a  heavy 
lighting  load,  since  wages  are  always  kept  low,  if  necessary  by 
the  importation  of  cheap  foreign  labor,  and  hence  there  is  no 


money  for  lighting,  public  or  private.  For  the  same  reason 
there  is  relatively  little  local  business  that  demands  light  or 
power.  Now  and  then  a  locality  might  be  found  in  which  some 
large  town  with  bigger  and  wider  interests  than  cotton  mills 
could  take  something  of  a  night  load,  but  on  the  whole  there 
is  little  chance  for  general  improvement  in  the  night  load  con¬ 
ditions  from  lighting  alone.  Any  real  help  must  come  from 
some  new  form  of  power  load.  The  ease  with  which  electric 
power  can  be  transmitted  over  long  distances  makes  it  a  simple 
matter  to  pick  up  load  over  a  wide  territory  if  it  can  be  had. 
Ordinary  manufacturing  of  almost  any  sort  is  carried  on,  by 
long  precedent,  only  during  the  ordinary  hours  of  daylight.  Tr 
shift  it  into  nocturnal  hours  is  almost  out  of  the  question.  It 
might  be  practicable  in  the  few  industries  where  the  cost  of 
labor  is  exceptionally  great,  though  even  in  these  it  would  not 
be  easy  to  make  the  change.  A  far  better  method  of  equalizing 
the  power  requirements  would  be  found  in  combining  some 
electrochemical  industry  with  the  ordinary  load.  Even  so, 
there  is  the  difficulty  that  electrochemical  loads  very  commonly 
demand  the  carrying  on  of  a  continuous  process,  which  implies 
day  load.  There  are  some  exceptions,  at  least  to  the  e.xtent 
of  making  it  possible  to  work  at  night  alone,  if  cheap  power 
could  be  thus  obtained.  And  if  several  plants  could  unite  in 
furnishing  their  surplus  power  to  a  single  electrochemical  plant, 
making,  say,  nitrates  by  the  fixation  of  atmospheric  nitrogen, 
as  is  now  so  largely  done  in  Norway,  it  might  be  possible  to 
build  up  at  once  an  enormous  industry  and  a  night  load  of 
corresponding  magnitude. 

The  electrochemical  industry  is  in  a  very  early  stage  of  devel¬ 
opment  at  present.  Its  scope  is  being  rapidly  extended  and  it 
promises  very  great  things  for  the  future — how  great  one  can¬ 
not  yet  appreciate.  The  very  possibility  to  which  we  refer  of 
getting  cheap  power  for  such  uses  by  utilizing  the  night  load 
may  bring  certain  processes  within  the  range  of  commercial 
economy.  More  than  this,  industries  may  be  found  in  which 
it  would  pay  to  take  surplus  power  during  the  seasons  of  high 
water  and  to  store  the  product  in  large  quantities.  The  cost  of 
storage  and  of  imprisoned  capital  forbid  this  in  many  instances, 
yet  a  cheap  product  can  often  be  profitably  stored,  and  if  power 
be  a  large  item  in  the  productive  cost  one  can  afford  extra 
storage  costs.  There  is  little  doubt  that  a  power  syndicate 
could  be  formed  which  could  take  a  group  of  hydro-electric 
plants  and  so  develop  them  as  to  build  up  a  huge  group  of 
profitable  industries  on  the  basis  of  the  power  now  absolutely 
wasted.  Some  day  the  thing  will  be  done — probably  a  decade 
or  so  from  now.  There  are  few  men  far-sighted  enough  to 
take  any  chances  with  new  industries  until  others  have  perhaps 
lost  fortunes  to  show  them  to  be  profitable,  and  thus  waiting 
some  of  the  world’s  big  opportunities  are  lost.  A  more  serious 
obstacle  still  is  that  the  organizers  of  big  things  to-day  gen¬ 
erally  expect  to  make  their  profits  out  of  selling  securities  in¬ 
stead  of  the  products  of  industry,  and  hence  care  little  or  noth¬ 
ing  about  ultimate  economies.  Our  industrial  civilization  is 
still  exceedingly  crude  and  imperfect,  frequently  too  greedy 
and  short-sighted  to  make  the  most  of  its  opportunities.  It 
complains  that  labor  is  inefficient  and  then  gets  even  cheaper 
labor — grumbles  at  the  cost  of  old  processes  and  spends  noth¬ 
ing  on  new  ones.  But  there  are  signs  of  improvement  in  a  few 
of  these  matters,  and  the  time  may  soon  come  in  which  some 
of  the  most  conspicuous  wastes  will  be  stopped  and  men  will 
now  and  then  work  for  posterity  instead  of  against  it. 
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Chicago  Municipal  Lighting  Plant. 

By  Ttlegraph. 

A  report  has  just  been  made  to  Mayor  Busse,  of  Chicago, 
by  Mr.  B.  J.  Arnold  and  Auditor  Arthur  Young  on  the  subject 
of  the  Chicago  municipal  electric  lighting  plants.  The  report 
finds  that  the  cost  of  arc  lighting  has  been  $8i  per  lamp  per 
year  for  the  past  five  years,  which  figure  is  much  below  that 
given  in  the  municipal  reports  covering  these  years.  The 
report  points  out  that  expenses  can  be  reduced  by  abandoning 
the  present  steam  plant  and  purchasing  energy  from  the  drain¬ 
age  canal  plant  or  from  the  Commonwealth  Electric  Light  Com¬ 
pany.  The  estimated  present  cost  if  part  of  the  energy  were 
supplied  from  the  drainage  canal  plant  is  $6o  per  lamp  per 
year;  but  with  an  entire  abandonment  of  the  steam  plant  after 
the  reliability  of  sanitary  district  electric  service  has  been 
established,  it  is  estimated  that  a  cost  of  $42  per  lamp  per  year 
should  be  realized. 


Conference  on  Electrical  Units. 


The  International  Conference  on  Electrical  Units  and  Stand¬ 
ards  being  held  in  London,  as  noted  in  our  issues  for  Oct.  24 
and  Nov.  7,  defined  the  details  of  the  two  independent  primary 
electrical  units,  the  ohm  and  the  ampere.  The  following  resolu¬ 
tions  have  been  passed : 

“The  international  ohm  is  the  resistance  offered  to  an  un¬ 
varying  electric  current  by  a  column  of  mercury  at  the  tempera¬ 
ture  of  melting  ice,  14.4521  grams  in  mass,  of  a  constant  cross- 
sectional  area,  and  of  a  length  of  106.300  cm.  The  international 
ampere  is  defined  as  the  unvarying  electric  current  which  when 
passed  through  a  solution  of  nitrate  of  silver  in  water,  in 
accordance  with  a  given  specification,  deposits  silver  at  the 
rate  of  0.001 1 1800  gram  per  second.  The  international  volt  is 
the  electrical  pressure  which,  when  steadily  applied  to  a  con¬ 
ductor  whose  resistance  is  one  int^national  ohm,  will  produce 
a  current  of  one  international  aiUpere.”  There  was  a  very 
long  discussion  concerning  the  last  two  figures  of  the  electro¬ 
chemical  equivalent  of  silver,  whether  111800  or  111820  should 
be  adopted.  The  latter  had  been  adopted  by  the  Technical  Sub¬ 
committee  by  a  vote  of  8  to  5,  but  the  decision  was  reversed  by 
the  general  conference  by  a  vote  of  21  countries  to  3  (France, 
Italy  and  Canada.)  At  a  subsequent  meeting  of  the  Tech¬ 
nical  Committee  a  resolution  was  passed  defining  the  watt,  the 
unit  of  power,  as  having  a  value  of  10,000,000,  in  terms  of 
the  centimeter,  the  gram  and  the  second.  At  the  concluding 
session,  in  addition  to  the  resolutions  defining  the  international 
ohm,  the  international  ampere,  the  international  volt  and  the 
international  watt,  specifications  were  adopted  governing  mer¬ 
cury  standards  of  resistance,  the  deposition  of  silver  and  the 
Weston  normal  cell.  The  use  of  the  Weston  normal  cell  is 
recommended  as  a  convenient  method  of  measuring  both  e.m.f. 
and  current,  and  the  cell  covered  in  the  specifications  may  be 
taken  provisionally  as  having,  at  a  temperature  of  20  deg.  C., 
an  e.m.f.  of  1.0184  volts. 

Mercury  standards  of  resistance  must  be  made  of  glass  of  a 
quality  such  that  the  dimensions  will  remain  constant.  The 
tubes  must  be  straight  and  well  annealed,  the  bore  must  be  as 
nearly  as  possible  uniform  and  circular,  the  area  of  cross- 
section  approximately  i  sq.  mm  and  the  mercury  must  have  a 
resistance  of  approximately  i  ohm.  The  correction  to  be  ap¬ 
plied  because  of  inexactness  of  the  bore  throughout  must 
not  exceed  5  parts  in  10,000.  The  length  of  the  axis  of  the 
tube,  the  mass  of  mercury  the  tube  contains  and  the  electrical 
lesistance  of  the  mercury  are  to  be  determined  at  a  tempera¬ 
ture  as  near  to  o  deg.  C.  as  possible,  and  the  measurements  are 
to  be  corrected  to  that  temperature. 

The  specification  relating  to  the  deposition  of  silver  calls 
for  an  electrolyte  consisting  of  a  solution  of  from  15  to  20  parts 
by  weight  of  silver  nitrate  in  100  parts  of  distilled  water.  A 
silver  anode  and  platinum  cathode  are  to  be  used  in  the  solu¬ 
tion,  the  current  density  at  the  anode  not  exceeding  i.'s  amp 
per  square  centimeter  and  at  the  cathode  i  50  amp  per  square 


centimeter.  Not  less  than  100  cu.  cm  of  electrolyte  shall  be 
used  in  a  voltameter.  The  solution  must  only  be  used  once,  and 
then  only  until  not  more  than  30  per  cent  of  the  silver  in  solu¬ 
tion  is  deposited. 

The  conference  recommends  that  the  various  governments  in¬ 
terested  establish  a  permanent  international  commission  for  elec¬ 
trical  standards.  Pending  the  appointment  of  the  permanent 
commission,  the  president.  Lord  Rayleigh,  on  the  recommendation 
of  the  conference,  nominated  the  following  gentlemen  to  advise 
as  to  the  organization  of  the  permanent  commission,  to  formu¬ 
late  a  plan  for  and  to  direct  such  work  as  may  be  necessary  in 
connection  with  the  maintenance  of  standards,  fixing  of  values, 
intercomparison  of  standards,  and  to  complete  the  work  of  the 
conference;  Dr.  Osuke  Asano,  M.  R.  Benoit,  Dr.  M.  N.  Ego- 
roff.  Prof.  Eric  Gerard,  Dr.  R.  T.  Glazebrook,  Dr.  H.  Haga, 
D.  L.  Kusminsky,  Prof.  G.  Lippmann,  Prof.  A.  Roiti,  Dr.  E.  B. 
Rosa,  Dr.  S.  W.  Stratton,  Mr.  A.  P.  Trotter,  Prof.  E.  War¬ 
burg,  Prof.  Fr.  Weber. 

It  was  also  recommended  that  laboratories  equipped  with 
facilities  for  precise  electrical  measurements  and  investigations 
should  be  asked  to  co-operate  with  this  committee  and  to  carry 
out,  if  possible,  such  work  as  it  may  desire.  The  committee 
is  empowered  to  arrange  for  the  meeting  of  the  next  conference 
on  electrical  units  and  standards  and  the  time  and  place  of  such 
meeting,  should  this  action  appear  to  be  desirable.  The  com¬ 
mittee  will  also  consider  the  question  of  enlarging  the  functions 
of  the  international  conference  on  weights  and  measures,  with  a 
view  to  deteripining  if  it  is  possible  or  desirable  to  combine 
future  conferences  on  electrical  units  and  standards  with  the 
international  conference  on  weights  and  measures  in  place  of 
holding  in  the  future  conferences  on  electrical  units  and  stand¬ 
ards.  The  conference  is  of  the  opinion  that  the  permanent 
commission  should  be  retained  as  a  distinct  body  which  should 
meet  at  different  places  in  succession. 

Boston’s  New  Rapid  Transit  Tunnel. 


A  new  rapid  transit  tunnel  is  shortly  to  be  opened  in  Boston 
under  Washington  Street,  and  the  final  preparations  for  service 
are  being  rapidly  rushed  to  completion  by  the  Boston  Elevated 
Railway  Company.  The  tunnel  has  been  built  by  the  Boston 
Transit  Commission,  the  equipment  for  train  service,  however, 
being  installed  by  the  Boston  Elevated.  The  length  of  the 
tunnel  is  about  a  mile  and  a  half,  and  it  connects  the  present 
elevated  structure  at  the  intersection  of  Washington  and  Castle 
Streets  with  the  elevated  lines  at  the  northern  end  of  the  Tre- 
mont  Street  subway.  The  route  is  north  and  south  directly 
beneath  the  most  congested  district  of  Boston. 

It  is  planned  to  withdraw  all  elevated  trains  from  the  Tremont 
Street  subway  when  the  new  tunnel  is  opened,  and  to  replace 
the  surface  lines  which  originally  ran  through  the  older  tube. 
The  elevated  trains  will  be  operated  through  the  new  tunnel, 
which  is  provided  with  stations  large  enough  for  eight-car 
trains.  The  maximum  capacity  of  the  old  subway  platforms 
was  five  elevated  cars.  The  opening  of  the  new  route  will 
probably  shorten  the  time  of  transit  somewhat  between  Dudley 
Street  and  Sullivan  Square,  as  well  as  between  these  points  and 
the  heart  of  the  city.  The  new  route  is  far  superior  physically 
to  the  alignment  and  grade  of  the  Tremont  Street  subway,  and 
aside  from  the  opportunity  to  make  faster  time  through  the  re¬ 
duction  of  grades  and  curves,  will  probably  be  more  efficient  in 
its  effect  upon  the  rolling  stock.  It  is  well  known  that  the 
wear  and  tear  upon  track,  roadbed,  and  rolling  stock  have  been 
very  severe  in  the  original  subway,  which  was  never  specially 
adapted  to  train  operation.  The  comfort  of  transit  through 
the  new  tube  is  certain  to  be  appreciated  by  the  public,  (jen- 
eral  surprise  has  been  expressed  at  the  beauty  of  the  stations 
and  the  arrangements  made  for  the  safety  and  convenience  of 
the  public.  All  the  stations  are  fireproof,  being  constructed  of 
steel,  concrete,  tiling  and  mosaic  work,  and  the  ticket  booths 
are  principally  of  copper.  Each  station  has  a  color  scheme  of 
its  own  to  facilitate  identification  and  save  time  for  passengers. 
In  all  the  stations  in  the  shopping  district  parcel  rooms  have 
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been  arranged  for  the  checking  of  hand  baggage.  Concrete  tele¬ 
phone  booths  with  double  noise-muffling  doors  have  been  in¬ 
stalled,  and  the  newstahds.  are  of  concrete.  By  a  system  of 
motor-driven  fans  ventilation  will  be  handled  so  that  the  air 
of  the  tunnel  will  be  changed  three  times  per  hour.  The  foul 
air  will  be  carried  to  the  tops  of  the  buildings  housing  the  sta¬ 
tions  instead  of  discharged  through  gratings  in  the  sidewalks 
as  in  the  older  installations. 

Provision  has  been  made  by  the  Boston  Elevated  Railway 
Company  to  maintain  continuous  lighting  service  through  several 
sources  of  current  and  supply,  and  the  feeders  supplying  the 
third-rails  are  arranged  for  sectionalizing  in  case  of  trouble. 
The  elevated  power  stations  most  immediately  available  for  the 
tunnel  service  are  the  central  power  station,  south  of  the  tunnel 
on  Harrison  Avenue,  and  Lincoln  power  station,  on  Atlantic 
Avenue  at  the  northeast 


Special  Rates  for  Electricity  Prohibited  by 
New  York  Commission. 

The  Public  Service  Commission  of  the  First  District  of  New 
York  has  adopted  a  general  order  concerning  alleged  discrimi¬ 
nations  and  rebates  of  electrical  companies,  and  has  also  pro¬ 
posed  a  form  in  which  schedules  of  rates  and  contracts  shall 
be  drawn  and  promulgated.  This  is  the  most  important  definite 
result  of  the  many  hearings  that  have  taken  place  since  early  in 
last  February.  A  vast  quantity  of  testimony  has  been  taken — 
more  than  1000  pages  of  printed  record — and  the  hearings  will 
still  be  continued.  The  present  orders  were  entered  by  the 
commission,  but  will  not  be  made  final  and  binding  until  after 
a  hearing  upon  them,  called  for  Nov.  13,  to  which  the  electric 
light  and  power  companies  of  the  district  have  been  invited  to 
send  representatives.  * 

The  order  prohibiting  special  rates  and  rebates,  which  will 
interfere  with  wholesale  contracts,  is  as  follows ; 

“Section  i. — No  electrical  corporation  shall  directly  or  indi¬ 
rectly,  by  any  special  rate,  rebate  or  other  device  or  method, 
charge,  demand,  collect  or  receive  from  any  person  or  corpora¬ 
tion  a  greater  or  less  compensation  for  any  service  rendered  or 
to  be  rendered  in  the  supplying  of  electricity  for  light,  heat  or 
power  than  it  charges,  demands,  collects  or  receives  from  any 
other  person  or  corporation  for  doing  a  like  and  contempo¬ 
raneous  service  in  the  supplying  of  electricity  under  the  same  or 
substantially  similar  circumstances  and  conditions. 

“Section  2. — No  electrical  corporation  shall  make  or  give  any 
undue  or  unreasonable  preference  or  advantage  to  any  person  or 
corporation,  or  to  any  locality,  or  to  any  particular  description 
of  traffic  in  any  respect  whatsoever  or  subject  any  particular 
person  or  corporation,  or  locality,  or  any  particular  description 
of  service  to  any  prejudice  or  advantage  in  any  respect  what¬ 
soever. 

“Section  3. — (a)  No  electrical  corporation  shall  charge,  de¬ 
mand,  collect  or  receive  a  greater  or  less  or  different  compensa¬ 
tion  for  supplying  electricity  for  light,  heat  or  power  than  the 
rates  and  charges  applicable  to  such  service  as  specified  in  its 
schedules  filed  with  the  Public  Service  Commission  and  in  effect 
at  the  time;  (b)  nor  shall  any  electrical  corporation  refund  or 
remit  in  any  manner  or  by  any  device  any  portion  of  the  rates 
or  charges  so  specified ;  (c)  nor  extend  to  any  person  or  corpo¬ 
ration  any  privileges  or  facilities  in  connection  with  such  service, 
except  such  as  are  regularly  and  uniformly  extended  to  all  per¬ 
sons  and  corporations  under  like  circumstances. 

“Section  4. — No  electrical  corporation,  or  any  officer  or  agent 
thereof  or  any  person  acting  for  or  employed  by  it  shall  assist 
any  person  or  corporation  to  obtain  electricity  for  light,  heat 
or  power  at  less  than  the  rates  then  established  and  in  force  in 
accordance  with  the  schedules  filed  with  the  Public  Service 
Commission  for  the  First  District  and  published  in  accordance 
with  the  order  of  the  said  commission.” 

Section  i  of  the  second  order  provides  that  every  electrical 
corporation  subject  to  the  jurisdiction  of  the  commission  shall, 
at  least  30  days  before  any  schedules  go  into  effect,  file  with 
the  commission,  and  shall,  for  the  same  length  of  time,  keep 


open  to  public  inspection  printed  schedules  of  all  rates,  con¬ 
tracts,  conditions  of  supply  and  regulations  relating  to  the 
service. 

Section  2  relates  to  the  printing  of  all  schedules. 

Section  3  outlines  what  the  title  page  of  every  schedule  and 
supplement  shall  show,  and  adds  the  following  requirements: 
“On  upper  left-hand  corner  of  every  schedule  the  words 
‘Only  one  supplement  to  this  schedule  may  be  in  effect  at  any 
time.’  On  every  schedule  or  supplement  cancelling  a  schedule 
or  supplement,  a  notice  of  such  cancellation,  giving  the  Public 
Service  Commission  number  of  such  schedule.  On  every  sched¬ 
ule  or  supplement  issued  on  less  than  30  days’  notice  by  permis¬ 
sion  from  or  order  or  regulation  of  the  commission,  notation  to 
that  effect  must  be  made.” 

Section  4  provides  that  each  schedule  shall  contain,  in  addi¬ 
tion  to  various  routine  information,  the  following : 

“General  rules  and  regulations  relating  to  rates,  contracts  and 
the  use  of  electricity  by  the  public  or  any  apparatus  furnished  by 
the  corporation. 

*‘An  exact  copy  of  every  form  of  contract  or  schedule  of 
rates,  each  to  be  followed  by  an  exact  copy  of  the  conditions, 
terms,  regulations  and  riders  applicable  thereto,  and  by  an 
exact  copy  of  the  form  of  bill  to  be  rendered  under  each  con¬ 
tract  showing  how  bills  are  computed.” 

Section  5,  relating  to  cancellations,  says :  “A  schedule  may 
be  cancelled  only  by  a  superseding  schedule. 

“If  a  schedule  is  cancelled  by  the  issuance  of  a  superseding 
schedule,  cancellation  notice  must  not  be  given  by  supplement, 
but  by  notice  printed  in  the  new  schedule,  making  specific  refer¬ 
ence  to  the  Public  Service  Commission  number  of  the  schedule 
cancelled. 

“Cancellation  of  the  schedule  also  cancels  supplement  to  such 
schedule,  if  any  be  in  effect.” 

Section  6  contains  the  following  provisions  respecting  amend¬ 
ments  and  supplements : 

“Only  one  schedule,  including  one  supplement,  for  each  cor¬ 
poration  may  be  in  effect  at  any  one  time. 

“A  schedule  may  be  amended  or  altered  by  a  supplement,  but 
only  one  supplement  may  be  in  effect  at  any  one  time,  and  every 
supplement  shall  state  what  schedule  it  modifies,  giving  the 
Public  Service  Commission  number, 

“Any  supplement  may  be  cancelled  or  superseded  by  another 
supplement.” 

In  Section  7  it  is  stated  that  30  days’  notice  of  change  in 
schedule  and  supplement  is  necessary  except  where  special  per¬ 
mission  is  granted  by  the  commission. 

Section  8  says :  “After  notice  of  a  change  in  a  schedule  or  a 
supplement  has  been  filed  and  published,  the  new  schedule  must 
be  allowed  to  go  into  effect  and  cannot  be  withdrawn,  can¬ 
celled,  superseded  or  amended,  except  upon  notice  filed  and  pub¬ 
lished  for  at  least  30  days  after  the  date  when  the  schedule  has 
become  effective,  or  upon  shorter  notice  allowed  by  the  commis¬ 
sion.” 

Section  9  provides  that  printed  copies  of  all  schedules  and  sup¬ 
plements  in  force  or  to  be  placed  in  force  for  the  use  of  the 
public  shall  be  kept  posted  for  at  least  30  days  before  being  put 
into  effect,  in  two  public  and  conspicuous  places  in  every  office 
or  place  where  applications  for  service  are  received  in  such 
manner  as  to  be  readily  accessible  to  and  conveniently  inspected 
by  the  public. 

Each  corporation  shall  provide  a  sufficient  supply  of  current 
schedules  and  supplements  at  every  such  place  to  meet  promptly 
any  reasonable  demand  therefor. 

Section  10  states :  “Unless  otherwise  specified  in  the  order  in 
the  case,  such  schedule  or  supplement  may  be  made  effective 
upon  five  days’  notice  to  the  commission  and  to  the  public,  and 
if  made  effective  on  less  than  statutory  notice,  either  under  this 
rule  or  under  special  authority  granted  in  the  order  in  the  case, 
shall  bear  on  its  title  page  a  notation  that  the  schedule  was  is¬ 
sued  in  compliance  with  an  order  of  the  commission.” 

Section  ii  prescribes  the  method  of  filing  schedules  and  sup¬ 
plements  with  the  commission.  The  following  provisions  are 
also  included  in  this  section :  “When  a  schedule  or  supplement 
is  rejected  by  the  commission  as  unlawful,  the  records  so  show 
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and,  therefore,  such  schedule  or  supplement  should  not  there¬ 
after  be  referred  to  as  cancelled,  amended  or  otherwise  except 
to  note  on  publication  issued  in  lieu  of  such  rejected  schedule 
‘In  lieu  of  ...  .  rejected  by  commission,’  nor  shall  the  num¬ 
ber  which  it  bears  be  again  used. 

“No  schedule  or  supplement  will  be  accepted  for  filing  unless 
it  is  delivered  to  the  commission,  free  from  all  charges  or 
claims  for  postage,  the  full  30  days  before  the  date  upon  which 
such  schedule  is  stated  to  be  effective.  No  consideration  will  be 
given  to  or  for  the  time  during  which  a  schedule  or  supplement 
may  be  held  by  the  post-office  authorities  because  of  insufficient 
postage.  Schedules  or  supplements  filed  and  issued .  without 
proper  notice  to  the  commission  will  be  returned  to  the  sender. 
Full  statutory  notice  must  be  given  of  any  reissue  thereof,  and 
correction  of  the  neglect  or  omission  cannot  be  made  which 
takes  into  account  any  time  elapsing  between  the  date  upon 
which  such  schedule  or  supplement  was  received  and  the  date  of 
attempted  correction. 

“No  consideration  will  be  given  to  telegraphic  notices  in  com¬ 
puting  the  30  days  required. 

“If  publication  is  not  according  to  these  regulations  this  may 
be  considered  by  the  commission  sufficient  cause  for  rejection 
of  schedule  or  supplement  when  tendered  for  filing.” 

.\t  a  hearing  before  Commissioner  Maltbie,  on  Nov.  6,  con¬ 
tinuing  the  investigation  into  the  methods  of  the  electric  com¬ 
panies  on  which  the  above  orders  were  issued,  Mr.  Arthur  Wil¬ 
liams,  director-general  of  the  New  York  Edison  Company,  tes¬ 
tified  as  to  the  methods  of  his  company  in  handling  complaints. 
He  said  that  after  receiving  a  complaint,  the  first  step  was  to 
compare  the  bills  of  the  complainant  with  previous  bills.  The 
matter  is  then  referred  to  the  meter  department  and  a  test  of 
the  meter  made.  When  the  circumstances  justify  it  a  special 
inspector  is  sent  to  go  over  the  installation  and  see  if  the  num¬ 
ber  of  lamps  or  the  candle-power  has  been  increased.  In  very 
important  cases,  the  entire  wiring  is  tested,  and  in  the  case  of 
a  power  installation  the  motors  and  the  apparatus  which  the 
motors  operate.  He  said  that  it  was  frequently  found  in  the 
case  of  elevators  that  the  controlling  and  protecting  devices  of 
an  electromagnetic  nature  remained  connected  while  the  elevator 
was  at  rest.  Sometimes,  he  said,  recording  ampere  meters  were 
installed  to  show  the  customer  just  how  his  current  was  used 
hour  by  hour. 

Mr.  Williams  said  the  customer  was  fully  advised  as  to  the 
findings,  and  if  there  had  been  any  overcharge  on  the  part  of 
the  company,  for  any  reason,  a  full  correction  was  invariably 
made.  The  meter  was  tested  on  every  complaint,  he  said,  to 
settle  the  accuracy  of  the  bill.  The  information  given  to  the 
consumer  was  not  in  detail,  but  simply  informed  him  of  the 
final  average  accuracy  of  the  meter  on  light,  normal  and  peak 
loads. 

Mr.  Lieb  here  interrupted  to  say  that  during  the  year  1907 
the  company  had  tested  11,316  meters. 

Continuing,  Mr.  Williams  said  that  it  was  the  practice  of  the 
company  to  give  the  customer  all  the  information  the  company 
possessed,  if  he  wanted  it.  When  the  meter  w’as  found  correct 
no  details  were  sent  the  customer  unless  he  asked  for  the  infor¬ 
mation.  The  term  “accurate”  referred  to  a  meter  not  more 
than  4  per  cent  too  fast.  If  the  meter  registered  above  104  per 
cent  accurate  the  exact  figures  were  given  the  customer.  When 
a  meter  was  too  slow,  the  customer  was  simply  informed  that 
he  was  not  being  overcharged.  Before  the  commission  came 
into  existence  the  same  system  was  followed  except  that  the 
percentage  of  error  was  5  per  cent.  Speaking  of  the  system  of 
testing,  it  was  stated  that  the  meter  was  given  three  tests  at 
each  load. 

Mr.  Lie!)  stated  that  in  many  cases  the  inspectors  found  that 
connections  and  meters  had  been  tampered  with ;  in  one  case 
now  under  investigation  an  installation  of  100  lamps  had  been 
tising  a  stolen  current.  In  some  cases  electromagnets  were 
placed  on  the  top  of  meters,  causing  them  to  be  retarded,  or,  in 
some  cases,  to  run  backward.  He  said  that  in  one  year  the 
company  had  collected  $50,000  from  customers  who  were  caught 
stealing  current. 


When  a  meter  was  found  to  be  more  than  4  per  cent  fast,  a 
rebate  was  paid  the  customer,  the  rebate  amounting  to  the  per¬ 
centage  above  100. 


New  Electrolyte  for  Electroplating. 

A  patent  issued  Nov.  3  to  Otto  Meyer,  of  Richmond,  Va., 
has  for  its  subject  a  new  electrolyte  for  electroplating,  one  of 
the  chief  objects  of  which  is  to  overcome  the  evolution  of 
hydrogen  at  the  cathode,  which  has  a  tendency  to  make  the  de¬ 
posited  metal  porous  or  even  spongy.  The  new  process  con¬ 
sists  in  employing  an  electrolyte  comprising  a  solution  of  a 
chloride  of  a  metal  in  alcohol,  which  latter  may  be  wood  or 
denatured  grain  alcohol.  One  way  of  preparing  the  bath  is  to 
add  one  or  several  per  cent  of  pure  concentrated  hydrochloric 
acid  to  the  full-strength  alcohol,  using  the  plating  metal  as  an 
anode.  Chloride  of  the  plating  metal  is  thus  formed  in  the 
bath,  and  the  process  is  carried  out  with  dissolving  in  the  bath 
at  starting  a  chloride  of  the  metal.  It  is  stated  that  in  this 
way  alcohol,  with  the  addition  of  a  small  amount  of  pure  hydro¬ 
chloric  acid,  forms  directly,  while  cold  and  with  no  further 
additions,  an  excellent  electrolyte  for  a  number  of  metals,  in¬ 
cluding  gold,  copper,  nickel,  cobalt,  tin  and  iron.  From  to  3 
volts  are  required  for  overcoming  the  resistance  of  the  bath. 

Boston  Edison  Company  Adopts  New 
Special  Lamp  Policy. 

The  Edison  Electric  Illuminating  Company,  of  Boston,  has 
recently  adopted  a  new  policy  with  regard  to  the  supplying  of 
its  customers  with  tubular  and  round-bulb  lamps.  Previously 
the  company  has  charged  10  cents  for  a  28-watt,  8-cp  lamp  of  the 
tubular  style ;  10  cents  for  a  50-watt,  i6-cp  tubular  lamp ;  5  cents 
for  an  8-cp  round-bulb  28-watt  lamp,  and  5  cents  for  a  i6-cp 
round-bulb  so-watt  lamp.  This  arrangement  was  the  cause  of 
more  or  less  inconvenience  to  customers  on  account  of  the 
necessity  of  either  leaving  enough  change  at  home  to  purchase 
the  lamps  when  the  old  ones  were  used  up  or  making  a  trip  to 
the  company’s  office  to  make  the  substitution  in  person,  and  it 
was  also  troublesome  to  the  company  on  account  of  the  numer¬ 
ous  small  accounts  which  had  to  be  kept.  The  new  plan  pro¬ 
vides  for  the  free  renewal  of  tubular  and  round-bulb  lamps,  the 
cost  being  covered  for  the  company  by  the  adoption  of  a  lamp 
of  slightly  longer  life  and  a  little  lower  efficiency.  The  list  of 
lamps  now  included  is  as  follows;  32-watt,  8-cp  and  56-watt, 
i6-cp  tubular  lamps ;  32-watt,  8-cp  and  56-watt,  i6-cp  round- 
bulb  lamps ;  28-watt,  8-cp  and  50-watt,  i6-cp  pear-shaped  lamps 
are  also  renewed  free. 


Electric  Automobile  Defeats  Gasoline 
Machine. 

To  demonstrate  in  a  practical  manner  the  advantages  of  the 
electric  carriage  for  use  on  busy  streets  where  traffic  is  con¬ 
gested,  and  for  work  in  which  many  stops  are  required,  as  in 
a  lady’s  shopping  trip.  Manager  R.  W.  Daniels  and  Mr.  F.  L. 
Estey,  of  the  Studebaker  Company,  recently  conducted  a  novel 
test  in  Boston.  Two  Studebaker  cars,  one  an  electric  and  the 
other  a  gasoline  vehicle,  were  started  at  the  same  time  from  the 
company’s  office  and  covered  a  predetermined  route  of  about 
to  miles  over  the  down-town  district,  running  in  opposite  di¬ 
rections  and  each  making  20  stops.  Owing  to  the  route  taken, 
high  speed  was  out  of  the  question,  and  the  test  was  largely  a 
comparison  of  the  quickness  of  loading,  unloading,  acceleration 
and  braking.  The  electric  car  made  the  distance  in  one  hour 
and  1  minute,  while  the  gasoline  car  required  i  hour  and  13 
minutes.  The  electric  car  could  be  started  and  stopped  with 
great  facility,  and  in  threading  its  way  about  the  peculiarly  nar¬ 
row  and  crooked  streets  of  Boston,  a  conclusive  point  was  estab¬ 
lished  as  to  the  superior  efficiency  of  the  electric  vehicle  for  the 
service  applying. 


November  14,  1908. 


ELECTRICAL  WORLD. 


1055 


Forty  Years  of  Electrical  Manufacturing. 

Note  was  made  in  these  pages  last  week  of  the  retirement  by 
Mr.  E.  M.  Barton  from  the  presidency  of  the  Western  Electric 
Company.  Hereafter  he  will  take  a  less  active  share  in  the 
management  by  becoming  chairman  of  the  board  of  directors. 
It  is  not  generally  known  or  appreciated  that  Mr.  Barton  has 
had  a  most  remarkable  career  in  the  electrical  field.  Outside 
of  a  few  men  in  telegraphy  he  has  been  engaged  in  this  field, 
without  a  break,  longer  than  any  other  in  this  country;  and 
probably  in  the  higher,  important  positions  of  the  entire  in¬ 
dustry,  he  has  no  superior  as  to  length  of  service. 

During  the  Civil  War,  Mr.  Barton  was  a  telegraph  operator, 
and  while  working  in  New  York  he  recalls  as  one  incident  that 
he  received  the  news  of  the  fierce  battle  of  Shiloh,  or  “Pitts¬ 
burg  Landing,”  with  its  ghastly  tale  of  25,000  killed  and 
wounded,  and  its  thrilling  story  of  the  risks  run  in  Mississippi 
by  Grant  and  Sherman.  In  1869  he  was  a  telegraph  operator 
at  Rochester.  N.  Y.,  and  came  in  contact  with  a  manufacturer 
of  fire-alarm  apparatus  by  the  name  of  Shork,  of  Cleveland. 
This  intimacy  resulted  in  the  firm  of  Shork  &  Barton,  Cleve¬ 
land,  owners  of  a  small  shop  in  which  models  were  made  and 
electrical  apparatus  was  built.  In  those  days  Cleveland  was  a 
very  active  and  prominent  telegraph  center.  To  this  young 
firm  went  Elisha  Gray,  who  wanted  some  work  done  on 
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printers;  and  this  acquaintance  led  in  a  very  short  time  to  a 
reorganization  of  the  firm  as  Gray  &  Barton.  The  young 
manufacturers  soon  after  that  moved  to  Chicago,  and  the 
close  of  1870  found  them  in  a  shop  on  Lasalle  Street,  which  a 
little  later  was  exchanged  for  quarters  at  479  State  Street, 
where  they  were  fortunate  enough  to  escape  the  great  fire 
of  1871. 

It  was  a  period  of  very  active  telegraphic  develdpment,  owing 
to  the  coming  of  the  stock  ticker,  duplex,  district  telegraph,  etc., 
and  in  1872  the  old  Western  Electric  Manufacturing  Company 
was  organized  under  the  presidency  of  General  Anson  Stager, 
who  had  gone  West  to  Chicago.  This  involved  the  consolida¬ 
tion  of  the  business  of  Gray  &  Barton  with  that  of  the  Ottawa 
shops  of  the  Western  Union  Telegraph  Company;  while  in  1879 
the  shop  of  the  same  system  in  New  York  was  taken  over,  thus 
establishing  the  New  York  end  of  the  business.  Already  grow¬ 
ing  and  prosperous,  the  concern  now  felt  the  tremendous  stimu¬ 
lus  of  the  telephone,  with  all  its  larger  opportunity;  and  in 
1882  the  Western  Electric  Company  succeeded  to  the  business 
of  the  Western  Electric  Manufacturing  Company,  with  a  larger 
capital  and  incorporating  into  itself  the  business  of  the  Gilli¬ 
land  Electric  Manufacturing  Company  of  Indianapolis  and  that 
of  Charles  Williams,  Jr.,  of  Boston.  Losing  hold  on  none  of 


its  earlier  lines  of  product,  the  company  soon  had  an  enormous 
volume  of  telephonic  work,  and  in  due  time  branched  out  again 
into  the  fields  of  light  and  power,  in  which  also  its  apparatus 
has  been  known  for  well  nigh  a  quarter  of  a  century.  Soon 
after  the  consolidation  of  1882,  the  European  department  was 
started,  with  a  shop  at  Antwerp;  and  now  there  are  over  30 
such  places  in  the  larger  cities  of  the  New  and  Old  World, 
while  in  this  country  alone  the  company  has  some  20  branch 
offices  and  points  of  distribution.  Throughout  this  period  and 
this  growth,  the  influence  of  Mr.  Barton  has  been  dominating, 
quiet  but  all  pervasive,  the  expression  of  a  personal  method, 
unhasting  and  unrelenting,  slow  apparently  as  his  own  ex¬ 
tremely  deliberate  speech,  but  accompanied  by  a  marvelous  ac¬ 
curacy  of  judgment  as  to  men  and  things.  It  will  be  seen  from 
the  above  brief  narrative  that  he  has  been  an  electrical  manu¬ 
facturer  continuously  for  a  period  of  nearly  40  years,  and  has 
seen  and  participated  in  the  commercial  development  of  all 
of  the  more  important  lines  of  electrical  work,  except  the  tele¬ 
graph  prior  to  the  days  of  the  duplex. 

A  friend  of  Mr.  Barton,  and  a  leader  in  the  industrial  arts, 
said  last  week  in  commenting  on  his  resignation:  “As  some  of 
the  older  men  will  remember,  back  in  the  eighties  there  was  a 
period  in  which  electric  companies  sprang  up  over  night,  and 
after  a  brief  life  passed  away.  The  general  condition  of  the 
art,  as  happens  with  young  industries,  was  ephemeral  and 
transitory.  Mr.  Barton  and  his  company  antedated  that  period, 
and  survived  it.  From  the  beginning  Mr.  Barton  built  for  a 
long  future.  Back  in  the  seventies,  when  the  college  man  in 
business  was  a  popular  theme  for  amusement,  he  believed  that 
education  improved  a  man  for  commercial  work  just  as  much 
as  for  professional  work; sand  he  began  systematically  to  take 
in  men  green  from  college  and  train  them  into  the  work  of 
the  company.  As  a  result  of  this  plan,  the  company  has  been 
able,  even  in  the  period  of  greatest  growth,  to  man  important 
positions  with  officials  who  have  grown  up  in  the  service  of  the 
company.  On  retiring  Mr.  Barton  can  leave  the  management 
with  men  of  long  experience  in  the  company,  while  they  could 
retire  and  the  company  would  still  be  well  manned.  It  has  been 
in  accordance  with  his  policy  that  the  reserve  in  the  personnel 
of  the  -company  has  always  been  well  maintained  with  a  view 
to  future  growth.  / 

“Mr.  Barton  has  alvi^ays  maintained  that  a  high  standard  of 
commercial  integrity 'was  essential  to  the  company’s  continued 
prosperity;  that  all  who  did  business  with  the  company  should 
be  treated  fairly,  and  in  case  of  doubt  should  be  given  the 
benefit.  Along  the  same  line,  he  has  always  insisted  on  a  high 
stan(^rd  of  workmanship  in  the  company’s  shops.  It  has  been 
and  is  my  belief  that  the  tone  of  the  company  as  a  whole 
was  considerably  higher  than  the  average,  and  I  have  at¬ 
tributed  this  in  very  large  part  to  Mr.  Barton’s  influence  and 
example.” 


Central-Station  Improvements  at  Lowell, 
Mass. 

The  Stone  &  Webster  Engineering  Corporation  is  installing 
Taylor  stokers  under  the  Stirling  boilers  at  the  new  turbine  sta¬ 
tion  of  the  Lowell  Electric  Light  Corporation.  A  forced  draft 
air  duct  is  being  constructed,  and  the  work  will  be  finished  in 
time  to  enable  the  company  to  properly  handle  its  anticipated 
heavy  fall  load.  A  telephone  system  has  been  installed  at 
Lowell  for  the  use  of  the  employees  of  the  line  department. 
The  instruments  are  installed  and  maintained  by  the  New  Eng¬ 
land  Telephone  &  Telegraph  Company,  and  are  used  by  em¬ 
ployees  only,  the  object  being  that  inspectors,  troublemen  and 
linemen  at  any  time  during  the  24  hours  can  keep  in  touch  with 
the  office  and  the  system  as  a  whole,  advising  in  regard  to  the 
opening  of  circuits  or  supplying  information  concerning  the 
progress  of  work.  The  system  has  been  thf  cause  of  notable 
savings,  enabling  inspectors  to  handle  much  work  in  the 
field  without  taking  the  time  to  come  into  the  office  for  instruc¬ 
tions.  Troubles  are,  therefore,  more  quickly  remedied. 
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Single-Phase  Equipment  for  the  St.  Clair 
Tunnel. 

The  St.  Clair  Tunnel,  which  was  opened  to  traffic  in  1890. 
was  constructed  to  eliminate  the  haulage  by  ferry  of  cars  be¬ 
tween  Port  Huron,  Mich.,  and  Sarnia,  Ontario,  on  the  Grand 
Trunk  Railway  System.  The  tunnel  proper  is  6032  ft.  in 
length ;  the  approach  on  the  Canadian  side  is  about  2500  ft.  in 
length,  while  that  on  the  United  States  side  is  3300  ft.  long,  the 
total  distance  between  summits  being  about  2.25  miles.  The 
grade  on  the  tunnel  approaches  is  2  per  cent. 

Previous  to  the  beginning  of  the  present  year,  haulage 
through  the  tunnel  was  accomplished  by  means  of  steam  loco¬ 
motives  specially  constructed  for  using  anthracite  coal.  Al¬ 
though  these  locomotives  have  rendered  satisfactory  service,  it 
was  found  desirable  to  substitute  electric  locomotives  for  them 
in  order  to  remove  the  limitations  in  haulage  capacity  over  the 
single  track  in  the  tunnel  and  to  obviate  the  danger  and  in¬ 
convenience  due  to  locomotive  gases  in  the  tunnel. 

The  electric  haulage  equipment  consists  of  three  locomotives, 
each  of  which  is  built  in  two  half-units.  Each  half-unit  is 


supplied  by  a  blower  driven  by  means  of  a  lOO-volt  single¬ 
phase  motor.  Air  ducts  are  arranged  to  exhaust  into  the  outer 
atmosphere  during  the  summer  time  and  to  exhaust  within  the 
locomotive  in  the  winter  time  for  heating  the  cab.  Rheostatic 
heaters  are  also  provided. 

Compressed  air  is  used  -for  the  purpose  of  operating  both 
automatic  and  straight  air-brake  equipment  on  the  locomotive 
and  the  train,  and  also  for  minor  purposes  in  and  about  the 
locomotive.  All  of  the  contact  switches  used  in  controlling  the 
operation  of  the  locomotives  are  operated  by  compressed  air, 
which,  in  turn,  is  governed  electromagnetically.  A  20-volt 
storage  battery  supplies  energy  to  the  electromagnets.  Two 
batteries  are  provided,  the  reserve  battery  being  charged  by 
means  of  a  small  motor-generator  set. 

The  operation  of  the  locomotive  is  effected  through  a  mas¬ 
ter  controller  which  is  provided  with  a  total  of  21  points,  17  of 
which  are  running  points.  The  master  controller  is  equipped 
wMth  a  reverse  lever,  which  controls  electrically  operated  solen¬ 
oids  which,  in  turn,  govern  pneumatically  operated  contactors 
used  in  reversing  the  motor  connections.  Push  buttons  are 
employed  in  the  circuits  of  solenoids  which  control  the  rais¬ 
ing  and  lowering  of  the  trolley-bow,  operate  the  front  and  rear 


FIG.  I. — VIEW  OF  GENERATING  ROOM. 


practically  complete  in  itself  and  can  be  operated  alone,  the 
electrical  equipment  of  the  two  being  joined  in  parallel  and 
operated  on  the  multiple-unit  system  when  the  two  half-units 
are  used  as  a  single  locomotive.  Each  half-unit  is  driven  by 
three  single-phase  conductively-compensated  series  motors  of 
the  Westinghouse  type,  having  a  rating  of  250  hp.  The  total 
horse-power  rating  of  the  complete  locomotive  is,  therefore, 
1500.  Each  complete  locomotive  is  designed  to  develop  a 
draw-bar  pull  of  5000  lb.  at  a  speed  of  10  miles  per  hour.  It  is 
estimated  that  a  locomotive  is  capable  of  starting  a  looo-ton 
train  on  a  2  per  cent  grade.  The  maximum  speed  of  the  loco¬ 
motive  is  35  miles  per  hour,  but  the  intention  is  not  to  operate 
the  locomotives  at  a  speed  exceeding  30  miles  per  hour.  Indi¬ 
cating  and  recording  speed-meters  are  provided  in  the  cab  to 
assist  the  driver  in  maintaining  the  speed  within  the  prescribed 
limits,  and  for  the  use  of  the  superintendent  in  furnishing 
records  of  the  exact  speed  of  the  trains. 

Within  the  locomotive  cab  the  apparatus  is  so  arranged  as  to 
provide  an  abundance  of  space  for  inspection  and  to  render  the 
control  equipment  accessible  at  all  times.  In  each  cab  there  is 
provided  a  single-phase  transformer  for  reducing  the  e.m.f. 
from  3300  to  235  for  use  on  the  locomotives.  Both  the  trans¬ 
former  and  the  motors  are  of  the  air-cooled  type,  air  being 


Sanders,  reset  the  circuit-breaker  and  ring  the  bell.  Each  loco¬ 
motive  is  equipped  with  a  sliding-bow  pantograph  trolley- 
mechanism. 

The  general  dimensions  of  each  half-unit  are  as  follows: 

23  ft.  6  in. 

13  ft. 

9  ft.  8  in. 
16  ft. 

62  in. 

67.5  tons 

(This  weight  is  practically  evenly  divided  over  the  three 
axles.) 

The  overhead  contact  conductor  system  is  of  the  single-cate¬ 
nary  construction,  a  messenger  cable  of  ^-in.  extra-heavy  gal¬ 
vanized  steel  being  suspended  on  the  insulators  located  on  the 
overhead  bridges  immediately  over  the  center  lines  of  the 
tracks.  The  working  conductor  is  supported  at  a  uniform 
height  of  22  ft.  above  the  top  of  the  rail.  No.  4-0  hard-drawn 
grooved  copper  is  used  throughout  the  yards  and  at  all  places 
excepting  on  the  tunnel  approaches  and  throughout  the  tunnel, 
on  which  latter  section  two  300,000-circ.  mil  conductors  have 
been  installed. 

The  method  of  supporting  the  trolley  inside  of  the  tunnel 
shell  was  conditioned  by  the  requirement  that  complete  over- 


T.ength  over  all . 

Height  from  top  of  rail  to  top  of  roof . 

Width  of  cab  over  all . 

Length  of  rigid  wheel  base . 

Diameter  of  driving  wheels . 

Total  weight  of  locomotive  half-unit  fully  equipped 
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FIG.  3. — PLAN  OF  POWER  HOUSE. 
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head  equipment  should  not  encroach  on  the  tunnel  opening  by 
more  than  9  in.  For  this  purpose  there  have  been  bolted  to  the 
tunnel  shell  special  iron  brackets,  each  of  which  supports  two 
spool-shaped  insulators.  These  insulators  in  turn  support  steel 
messenger  cables,  which  are  drawn  taut  throughout  the  length 
of  the  tunnel  and  joined  at  the  tunnel  portal  to  special  brackets. 
Insulating  supports  arc  attached  to  the  tunnel  shell  at  inter¬ 


ne.  4. — LOCOMOTIVE. 


vals  of  12  ft.  Special  clamps  are  fastened  to  the  messenger 
cables  at  points  between  the  insulator  supports  and  these,  in 
turn,  serve  to  support  the  two  trolley  wires. 

.\11  feeder  lines  connecting  the  various  parts  of  the  equip¬ 
ment  which  receive  energy  from  the  generating  station  are  car¬ 
ried  in  the  tunnel  conduits.  For  this  purpose  four  conduit  lines 
have  been  laid  on  either  side  of  the  tunnel  throughout  its  entire 
length.  Connection  has  been  made  with  these  conduit  lines  at 
a  point  about  1700  ft.  from  the  Port  Huron  portal,  a  vertical 
shaft  extending  from  the  top  of  the  tunnel  to  the  surface  of  the 


air  drawn  through  the  coils  by  means  of  vanes  installed  on 
the  rotor.  Two  25-kw  engine-driven  exciter  generators  and  one 
440-kw  motor-driven  exciter  generator  have  been  installed. 
The  motor  for  the  latter  machine  is  of  the  three-phase,  3300- 


fig.  6. — OVERHEAD  CONSTRUCTION. 


volt  squirrel-cage  induction  type.  The  voltage  control  of  the 
generators  is  provided  by  the  installation  of  a  Tirrill  regulator 
which  governs  the  voltage  of  that  phase  on  which  the  locomo¬ 
tive  load  of  the  station  is  also  carried,  so  that  it  is  free  from 
the  large  voltage  variations  that  are  liable  to  occur  on  the 
other  phases.  Energy  for  lighting  the  generating  plant  is  ordi¬ 
narily  obtained  at  no  volts  from  the  alternating-current  sys¬ 
tem,  but,  by  means  of  a  special  switch  for  transferring  the 
lighting  circuits,  energy  can  be  obtained  in  emergencies  from 
the  exciter  busbars. 


FIG.  5. — MAP  AND  PROFILE  OF  TUNNEL  AND  APPROACHES. 


ground  and  terminating  at  a  point  about  75  ft.  from  the  gen¬ 
erating  station.  The  cables  are  of  the  paper-insulated  lead- 
encased  type,  and  are  installed  in  tile  ducts. 

The  power  house  is  located  on  the  Port  Huron  bank  of  the 
St.  Clair  River  about  100  ft.  distant  from  the  center  line  of  the 
tunnel.  The  generating  equipment  consists  of  two  Westing- 
house-Parsons  turbo-units  designed  to  operate  at  the  normal 
e.m.f.  of  3300  volts  and  a  frequency  of  25  cycles  per  second. 
They  are  three-phase  machines,  arranged  to  dpliver  1250  kw  as 
single-phase  power.  The  generators  are  of  the  two-pole  type 
and  thus  are  operated  at  1500  r.p.m.  They  are  cooled  by 


The  station  for  the  operating  engineer  is  directly  in  front  of 
the  switchboard,  from  which  point  all  the  electrical  indicating 
instruments,  as  well  as  the  switches  used  in  the  operation  of 
the  plant  are  accessible.  On  the  opposite  side  of  the  turbine 
room,  facing  the  switchboard,  is  a  gage  board,  on  which  arc 
installed  the  various  gages,  both  indicating  and  recording,  giving 
full  information  with  regard  to  the  operation  of  the  boiler 
plant. 

An  important  load  on  a  generating  station  is  that  connected 
with  the  pumping  service  provided  for  the  tunnel.  It  has  been 
necessary  to  provide  means  for  freeing  the  tunnel  approaches 
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from  water,  from  rainstorms  and  melting  snow,  and  for  the 
removal  of  a  small  amount  of  condensation  and  seepage  water 
collecting  in  the  tunnel.  For  this  purpose  pumping  plants  have 
been  installed  at  both  tunnel  portals.  That  at  the  Port  Huron 
entrance  consists  of  two  centrifugal  pumps,  each  capable  of  de¬ 
livering  4000  gal.  per  minute,  driven  by  two  loo-hp,  3300-volt, 


FIG.  7. — SWITCHING  ROOM. 

three-phase  induction  motors,  and  that  at  the  Sarnia  entrance 
consists  of  two  5500-gal.  pumps,  each  driven  by  a  200-hp  motor 
of  the  same  type.  Moreover,  a  150-gal.  pump,  driven  by  a  small 
induction  motor,  is  located  in  each  pump  house  to  take  care  of 


FIG.  8. — TUNNEL  PORTAL. 

the  small  amount  of  water  that  is  constantly  finding  its  way 
into  the  drainage  wells.  Furthermore,  two  150-gal.  motor- 
operated  pumps  are  located  at  the  foot  of  the  Sarnia  grade  for 
removing  condensation  and  seepage  water  from  the  tunnel. 
The  motors  of  the  latter  pumps  are  entirely  enclosed,  being 


suitable  for  continuous  operation  in  the  tunnel,  where  they  are 
liable  to  be  subjected  to  considerable  moisture. 

The  centrifugal  pumps  used  in  this  service  can  be  primed  by 
means  of  the  water  stored  in  large  discharge  pipes.  Valves 
controlling  the  flow  of  the  water  are  located  so  as  to  be  con¬ 
veniently  accessible  for  the  pump  house  operator.  The  equip¬ 
ment  has  been  found  to  operate  in  an  entirely  satisfactory 
manner,  and  provides  for  the  handling  of  water  with  a  minimum 
amount  of  attendance  and  expense. 

The  tunnel  is  lighted  by  means  of  480  lamps  installed  on 
either  side  of  the  tunnel  and  at  a  height  of  10  ft.  above  the 
rails.  The  tunnel  lamps  are  connected  four  in  series  from 
the  440-volt  secondaries  of  transformers  installed  in  the  tun¬ 
nel.  About  30  arc  lamps  have  been  installed  in  the  yards  at 
either  terminal  for  general  illumination  around  the  passenger 
station,  roundhouses  and  coal-chutes.  Direct  current  for  the 
arc  lamps  is  furnished  by  means  of  a  mercury-arc  rectifier 
located  in  the  generating  station. 

The  equipment  has  been  in  continuous  operation  since  May 
17,  1908,  handling  the  entire  train  service  through  the  tunnel, 
which  service  is  said  to  be  the  heaviest  railway  service  handled 
by  electricity  in  the  world.  Mr.  Bion  J.  Arnold  acted  as  con¬ 
sulting  electrical  engineer  for  the  undertaking. 


Steinmetz  on  Thermodynamics. 

About  400  assembled  on  Nov.  5  to  hear  the  first  of  Dr.  C.  P. 
Steinmetz’s  three  lectures  before  the  Schenectady  section  of 
the  A.  I.  E.  E.,  on  “Thermodynamics.”  Chairman  E.  J.  Berg, 
in  introducing  Dr.  Steinmetz,  called  attention  to  his  work  in 
improving  the  efficiency  'of  electrical  apparatus,  which  now  in 
most  instances  is  well  above  90  per  cent,  and  pointed  out  that 
in  thermodynamics  the  engineers  of  the  past  have  been  con¬ 
fined  to  the  use  of  empirical  formulas  and  efficiencies  below 
10  per  cent. 

In  the  first  of  a  series  of  three  lectures  on  “Thermodynamics” 
Dr.  Steinmetz  proved  that  all  phenomena  incidental  to  heat  can 
I'-e  explained  by  the  assumption  that  heat  energy  is  the  energy 
of  irregular  motion.  He  showed  how  the  properties  of  solids, 
liquids  and  gases  can  be  calculated  from  the  same  general  equa¬ 
tions  which  govern  motion  in  general.  The  law  of  gravitation 
regulating  the  motion  of  fixed  stars  hundreds  of  thousands 
times  as  large  as  the  earth  and  separated  hundreds  of  millions 
of  miles  in  space,  also  controls  the  relative  motion  of  molecules, 
although  the  molecules  are  so  small  and  so  numerous  that  the 
smallest  part  of  matter  which  can  be  weighed  contains  millions 
and  millions  of  them. 

He  showed  that  the  molecular  motion  in  solids  is,  in  the 
simplest  form,  elliptical.  At  a  boiling  point,  the  motion  becomes 
parabolic,  and  in  gaseous  form  hyperbolic. 

Many  of  the  heretofore  mysterious  phenomena,  as  for  instance 
the  evaporation  at  the  surface  of  a  liquid,  the  sudden  change  in 
volume  of  a  gas  near  the  boiling  point,  etc.,  were  explained 
directly  from  the  assumption  that  heat  energy  is  the  energy  of 
irregular  motion.  In  order  to  arrive  at  the  equations  governing 
heat.  Dr.  Steinmetz  necessarily  had  to  use  a  great  deal  of 
mathematics.  In  concluding  he  showed,  however,  that  the  prac¬ 
tical  application  of  these  equations  was  simple  and  tangible  even 
for  those' not  skilled  in  mathematics.  The  lecture  closed  by 
deducting  the  two  fundamental  equations  of  thermodynamics 
R  T 

and  /)f®  =  constant.  Based  on  these  two  simple 
W 

equations.  Dr.  Steinmetz  will  in  the  next  lecture  show  how  the 
behavior  of  steam  and  gas  can  be  readily  determined  with  the 
use  of  very  simple  mathematics. 

The  lecture  was  listened  to  most  attentively  and  Dr.  Steinmetz 
received  a  round  of  appreciative  applause  at  its  conclusion.  Mr. 
Berg,  in  closing,  stated  that  the  doctor’s  lecture  was  one  of  the 
most  remarkable  and  interesting  ever  delivered  before  the 
local  engineers.  It  provoked  much  discussion  from  W.  L.  R. 
Emmet  and  the  others,  who  insisted  on  the  lecturer  clearing  up 
some  of  the  intricate  problems  involved,  and  which  he  had 
presented  in  such  a  novel  manner. 
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CURRENT  NEWS  AND  NOTES. 

WARNING. — Harry  A.  Shields  is  no  longer  authorized  to 
solicit  subscriptions  or  orders  for  books  on  the  account  of  this 
journal.  He  has,  we  learn,  been  working  recently  in  Washing¬ 
ton,  Baltimore,  Atlantic  City,  Philadelphia  and  vicinity. 


A.  I.  E.  E.  MEETING. — At  a  meeting  of  the  .\merican  In¬ 
stitute  of  Electrical  Engineers  in  the  Engineering  Societies 
Building,  New  York,  on  Nov.  13,  at  8  p.  m.,  a  paper  will  be 
presented  by  Mr.  W.  S.  Hadaway,  Jr.,  entitled  “Electric  Heat¬ 
ing.” 


DEVELOPMENT  IN  CHICAGO. — The  Commonwealth 
Edison  Company,  Chicago,  started  recently  the  first  turbo¬ 
alternator  unit  in  its  new  Quarry  Street  station,  across  the  river 
front  from  the  Fisk  Street  station.  The  turbine  units  in  this 
station  are  rated  at  14,000  kw  each. 


BLISS  ELECTRICAL  SCHOOL  DESTROYED  BY  FIRE. 
— The  building  of  the  Bliss  Electrical  School  at  Takoma  Park, 
Md.,  near  Washington,  was  destroyed  by  fire  last  week.  The 
fire  occurred  at  night  when  nearly  200  students  were  asleep  in 
the  building,  but  all  escaped  without  accident. 


U.  S.  CIVIL  SERVICE.— Tht  U.  S.  Civil  Service  Com¬ 
mission  announces  an  examination  for  November  23-25  to 
secure  eligibles  for  a  vacancy  as  electrical  engineer  and  drafts¬ 
man  in  the  office  of  the  supervising  architect  of  the  Treasury 
Department,  Washington,  at  $1,200,  and  for  similar  vacancies 
as  they  occur.  The  age  limit  is  20  years.  Candidates  must 
be  citizens.  Details  can  be  obtained  from  the  commission. 


HIMALAYAN  POWER. — Work  on  an  elaborate  hydro¬ 
electric  scheme  is  alwut  to  be  commenced  in  Simla,  the  British 
Indian  seat  of  government  in  the  hot  season.  Nearly  all  of  the 
details  have  been  worked  out,  and  great  expectations  are  en¬ 
tertained  by  the  inhabitants  of  the  summer  capital  of  India  of 
comfort  and  convenience  that  will  be  derived  from  this  new  im¬ 
provement.  Large  water  powers  are  available  in  the  vicinity. 


STRAITS  SETTLEMENTS. — Advices  from  Singapore,  East 
Indies,  state  that  the  Straits  Settlements  government  has 
sanctioned  the  proposal  of  the  Penang  municipal  commissioners 
to  raise  a  loan  of  $ioo.ooo  for  the  extension  of  the  electric 
lighting  and  the  duplication  of  the  electric  generating  plant. 
The  commissioners  will  utilize  the  money  meanwhile  out  of 
the  loan  of  $1,500,000  at  454  per  cent  which  was  earmarked  for 
a  balancing  reservoir  and  other  works. 


LIBRARY  ILLUMINATION. — The  regular  monthly  meet¬ 
ing  of  the  New  York  section  of  the  Illuminating  Engineering 
Society  will  be  held  on  Thursday  evening,  Nov.  12,  at  8.15,  at 
the  Carnegie  Library,  St.  Gabriel’s  Park  Branch,  Thirty-sixth 
Street,  immediately  east  of  Second  Avenue.  Mr.  L.  B.  Marks 
will  describe  the  lighting  of  the  library  and  an  opportunity  will 
be  given  to  those  in  attendance  to  examine  and  discuss  the 
lighting  equipment  and  the  illumination. 


ELECTRIC  LIGHTS  UNNECESSARY. — It  is  announced 
from  India  that  the  jute  mills  of  Calcutta  are  trying  to  effect  an 
arrangement  to  take  the  place  of  the  “short-time”  agreement 
which  expired  on  Sept.  l.  It  is  now  proposed  to  stop  the  elec¬ 
tric  light  from  the  end  of  September,  and  simply  run  six  days  a 
week  from  daylight  to  dusk.  The  mills  that  have  no  electric 
lights  will  stop  work  on  Saturdays  at  i  o’clock.  It  is  thought 
that  the  new  plan  will  work  better  than  the  old  one. 


INDUSTRIAL  EDUC.4TI0N. — The  second  annual  conven¬ 
tion  of  the  National  Society  for  the  Promotion  of  Industrial 
Education  will  be  held  at  .\tlanta.  Ga.,  Nov.  19-21.  .\mong 
those  who  will  present  papers  are  Messrs.  M.  W.  .Me.xander,  of 


the  General  Electric  Company,  and  vice-president  of  the  society 
Charles  S.  Howe,  president  Case  School  of  Science,  of  Cleve¬ 
land  ;  George  N.  Carman,  director  of  Lewis  Institute^’  Chicago, 
and  John  M.  Shrigley,  president  of  Williamson  Free  School  of 
Trades,  Williamson,  Pa. 


ELECTRIC  OPHTHALMIA. — One  more  scare  is  brought 
to  notice  in  the  following  special  dispatch  from  London  of 
Oct.  30:  “A  new  disease  christened  ‘electric  ophthalmia’  is  said 
to  threaten  all  users  of  electric  light.  According  to  two  Dres¬ 
den  scientists,  the  damage  is  done  the  eye  tissues  by  ultraviolet 
rays  of  the  electric  light,  and  cataract  may  ultimately  be  caused. 
The  same  investigators  have  discovered  a  simple  preventive 
for  electric  ophthalmia  in  the  shape  of  yellow  or  green  spec¬ 
tacles,  which  they  prophesy  will  become  universal  as  electricity 
comes  more  and  more  into  use  as  an  illuminant.” 


PENNY  CABLE  RATES  are  now  the  subject  of  agitation  in' 
England,  and  a  meeting  is  to  be  held  this  week  under  the  presi¬ 
dency  of  the  Earl  of  Jersey  to  consider  the  subject.  Mr.  Lemieux, 
Postmaster-General  of  Canada,  will  attend.  Ambassador  Reid, 
m  a  speech  delivered  on  Nov.  4  at  the  banquet  of  the  Atlantic 
Union,  held  to  commemorate  the  establishment  of  the  penny 
postage  between  the  United  Kingdom  and  the  United  States, 
said  that  “everybody  except  cable  stockholders  would  firmly 
wish  success  in  the  present  crusade  for  having  the  British  Gov¬ 
ernment  and  the  American  cable  companies  carry  messages 
between  the  two  countries  for  two  cents  a  word.” 


JAPANESE  DEVELOPMENT. — The  following  statistics 
have  been  compiled  by  a  Japanese  journal  as  to  electrical  devel¬ 
opment  :  “The  authorized  capital  of  electric  undertakings  m 
1903,  28,500,000  yen  ($14,193,000),  of  which  24,000,000  yen  ($11,- 
952,000)  was  paid  up,  had  risen  to  138,000,000  yen  ($68,724,000) 
in  1907,  of  which  87,500.000  yen  ($43,575,000)  was  paid  up.  The 
electrical  works  undertaken  chiefly  represented  lighting  and 
tramways.  The  number  of  lights  supplied  in  1903,  365,000,  had 
increased  in  1907  to  859,143.  Tokyo  and  Osaka  require  each 
100,000  lights.  Electric  tramways  show  equal  development.  In^ 
1903  the  mileage  was  38,  which  rose  to  119  in  1907,  and  will  be 
largely  added  to  by  construction  during  the  present  year.” 


SAFETY  IN  MINES. — It  is  announced  that  with  the  object 
of  securing  uniform  laws  in  the  principal  coal-mining  States  of 
the  country  for  the  protection  of  life  and  the  prevention  of 
waste  in  coal  mines,  a  conference  of  the  governors  of  nine 
States  has  been  called  to  meet  in  Pittsburgh  during  the  sessions 
bf  the  American  Mining  Congress,  which  opens  its  convention 
Dec.  2.  Governors  Charles  S.  Deneen,  Illinois ;  Henry  A.  Buch- 
tel,  Colorado;  Edward  W.  Hoch,  Kansas;  Joseph  W.  Folk,. 
Missouri;  J.  Frank  Hanly,  Indiana;  Andrew  L.  Harris,  Ohio; 
Edwin  S.  Stuart,  Pennsylvania;  William  M.  O.  Dawson,  West 
Virginia,  and  A.  E.  Willson,  Kentucky,  have  been  invited.  Sev¬ 
eral  United  States  Senators  will  also  take  part.  It  is  expected 
that  this  conference  will  take  a  long  step  toward  the  establish¬ 
ment  of  mining  reforms  in  the  various  States. 


CHAIN  MAKING. — In  a  paper  on  chains  and  chain  making, 
read  before  the.  Engineers’  Society  of  Western  Pennsylvania,. 
Mr.  James  H.  Baker  says:  “Electric  welding  of  chain  was  first 
tried  about  a  quarter  of  a  century  ago  by  taking  two  half  links 
and  joining  them.  Links  as  large  as  3  in.  in  diameter  of  stock 
have  been  made  by  this  process,  but  it  seems  it  had  to  be  aban¬ 
doned  for  large  chain.  Recently  electrically-welded  chain  up^ 
1c  Yz  in.  or  in.  has  been  made  commercially  by  automatically 
cutting  the  blanks  from  a  bar  so  as  to  form  a  socket  in  one 
end  and  a  corresponding  taper  on  the  other  end  of  the  link 
blank.  This  is  then  bent  and  joined  on  one  side  and  these 
joints  welded.  This  obviates  the  usual  amount  of  upset  in  such- 
cases.  The  laps,  or  area  of  contact,  are  much  larger  than  in  the 
squarely  cut  ends,  and  a  nice  appearing  and  good  weld  is  made.”" 


FIG.  I. — DAM  AND  INTAKE. 

Areal,  where  it  is  joined  by  the  Rio  Preto,  a  river  having  its 
source  in  the  same  watershed  as  the  Piabanha.  The  reinforced 
stream  plunges  over  a  succession  of  more  or  less  important 
falls  and  after  being  joined  by  the  Fagundes  empties  into  the 
Parahiba  River  near  the  town  of  Entre  Rios.  At  first  the  com¬ 
pany  undertook  to  utilize  the  Fagundes  River,  which  falls 
130  m  in  a  short  course;  but  the  concessions  called  for  the 
completion  of  the  work  in  a  comparatively  short  time  and  in 
order  to  comply  with  the  conditions  exacted  by  the  government 
the  Piabanha  River  was  utilized,  there  being  sufficient  hydraulic 
power  for  present  requirements.  The  falls  above  and  below  the 
junction  of  the  Piabanha  and  the  Fagundes  were  secured,  to¬ 


ne.  3. — CANAL  LEADING  TO  PENSTOCKS  AND  SPILLWAY. 

ledge  and  is  1 10  m  long  and  4  m  high.  Because  of  the  damage 
that  a  higher  dam  would  n.ecessarily  occasion  in  time  of  floods, 
the  construction  of  such  a  dam  was  not  undertaken.  The  dam, 
therefore,  has  an  oblique  direction  across  the  river  and  joins 
the  intake  reservoir  at  the  left.  The  latter  is  15  iti  wide  by 
25  m  long  and  has  walls  9  m  high.  Racks  extend  across  the 
entrance  to  the  reservoir  and  also  across  the  supply  pipe  gates. 
For  some  little  distance  outside  the  supply  gates  the  floor  of 
the  intake  reservoir  is  given  a  gentle  slope  so  that  at  the  gate! 
the  distance  between  the  bottom  of  the  reservoir  and  the  bot¬ 
tom  of  the  gates  is  i  m.  This  incline  serves  as  a  sand  trap.  A 
gate  is  inserted  in  the  wall  of  the  dam  just  above  the  supply- 
pipe  gates  to  get  rid  of  accumulations.  An  air  chamber  is 
placed  in  the  pipe  line  just  beyond  the  gates  to  guard  against 


FIG.  2. — VIEW  OF  PIPE  LINE.  FIG.  4. — PENSTOCKS,  SPILLWAY  AND  RESERVOIR. 


gether  with  all  the  existing  estates  on  both  banks  of  the  latter. 
Investigations  show  that  within  a  radius  of  ij^  miles  50,000 
hp  can  be  developed.  On  the  Fagundes  River,  with  a  high 
fall  and  a  comparatively  small  volume  of  water,  the  com¬ 
pany  intends  to  build  a  large  storage  reservoir.  The  fall  now 
being  utilized  is  the  one  formed  by  the  Piabanha  just  be¬ 
fore  it  joins  the  Fagundes  above  the  .\lberto  Torres  station  of 
the  Leopoldina  Railway. 


collapse  due  to  the  sudden  stoppage  of  water.  Four  lines  of  pipe 
will  lead  from  the  intake  reservoir  to  the  head  reservoir.  Two 
lines  are  at  present  installed  and  these  are  1.8  m  in  diameter  and 
have  a  total  length  of  2200  m.  The  pipe  lines  rest  on  either 
bed  rock  or  concrete  sleepers.  Where  the  pipe  lines  cross  below 
railway  lines  and  public  highways,  bridges  are  erected,  of  steel 
in  the  former  case  and  of  reinforced  concrete  in  the  latter  case. 
The  intake  reservoir  is  built  of  granite,  which  abounds  in  the 
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Hydro-Electric  Power  Plant  on  the  Piabanha 
River,  Brazil. 

ONE  of  the  largest  hydro-electric  stations  in  South  America 
has  just  been  completed  on  the  Piabanha  River  in 
Brazil.  The  plant  is  owned  by  Messrs.  Guinle  &  Com¬ 
pany,  of  Rio  de  Janeiro,  and  the  energy  is  transmitted  to 
Nictheroy,  Petropolis,  Rio  de  Janeiro  and  other  cities  in  the 
State  of  Rio  de  Janeiro  as  well  as  to  many  industrial  estab¬ 
lishments  along  the  lines.  The  present  plant,  which  is  known 
as  the  Nictheroy  power  plant,  represents  only  a  part  of  the 
entire  power  project,  it  being  the  intention  to  enlarge  the  plant 
to  keep  pace  with  the  industrial  development  of  the  State;  the 
ultimate  rating  being  50,000  hp.  To  generate  this  amount  of 
•electricity  the  company  has  acquired  the  right  to  the  Piabanha, 
Fagundes  and  Parahybuna  Falls. 

The  Piabanha  River  rises  in  the  Serra  dos  Orgaos  and  flows 
through  an  irregular  and  rocky  valley  as  far  as  the  town  of 
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During  the  greater  part  of  the  year  the  river  has  an  almost 
constant  minimum  discharge  of  20  cu.  m  per  second.  During 
the  rainy  season  the  flow  is  equal  to  700  cu.  m  per  second. 
With  this  in  view  and  also  the  fact  that  the  river  is  flankea 
by  both  public  and  private  properties,  a  dam  was  erected  above 
the  first  fall.  Running  obliquely  across  the  stream  for  about 
two-thirds  of  the  way  is  a  ledge  of  solid  rock  which  projects 
above  the  water  at  minimum  flow.  TJie'dam  is  built  on  this 
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at  the  outer  wall.  The  exciter  penstock  enters  about  i  m  above 
the  floor  of  the  reservoir. 

Four  penstocks  lead  from  the  reservoir  to  the  power  house. 
Three  of  the  penstocks  are  2.8  m  in  diameter  and  105  m  long, 
and  the  fourth  is  70  cm  in  diameter.  The  large  penstocks  are 
for  the  main  water  turbines  and  the  small  penstock  is  for  the 
e.xciter  turbines.  Each  penstock  rests  on  a  separate  pillar,  as 
shown  in  Fig.  4,  and  is  equipped  with  a  relief  valve  and  air 
valve.  The  penstocks  are  built  of  steel  and  the  net  head  at 
the  turbines  is  57  m. 

The  generating  station  is  built  of  brick  and  masonry  with 
concrete  floors.  The  equipment  comprises  three  horizontal -type 
Francis  turbines  rated  at  5150  hp  and  built  b^  J.  M.  Voith,  of 
Germany.  These  are  direct-connected  to  three  3000-kw,  2300- 
volt,  60-cycle,  three-phase  General  Electric  alternators.  The 
exciters  are  rated  at  75  kw,  226  volts,  and  are  driven  by  two 
130-hp  turbines,  to  which  they  are  direct  connected.  Two 
Tirrill  regulators  are  used  in  connection  with  the  exciters  for 
keeping  the  voltage  constant.  Each  of  the  turbines  is  equipped 
with  a  waterwheel  governor .  of  German  make,  as  shown  in 
Fig.  5,  which  is  a  view  of  the  interior  of  the  station  while  the 
equipment  was  being  installed.  The  main  switchboard  is  in  a 
gallery  overlooking  the  generator  room.  The  switchboard  is- 
of  the  bench-board  type  and  all  the  switches  and  field  rheostats 
for  the  generators  and  e.xciters  are  electrically  operated,  the 
energy  for  this  purpose  being  supplied  from  a  storage  battery 
of  55  chloride  accumulator  cells.  The  voltage  is  raised  from 
2300  to  44.COO  by  means  of  nine  oil-  and  water-cooled  trans¬ 
formers,  each  of  which  is  rated  at  looo  kw.  The  high-tension 
circuits  are  controlled  by  motor-operated  switches  and  are  pro¬ 
tected  by  multi-gap  lightning  arresters  in  the  station  and  by 
horn  arresters  on  the  lines. 

The  transmission  line  is  about  50  miles  long,  and  because  of 
the  extreme  dampness  in  the  region  through  which  it  passes,  a 
higher  tension  than  44.000  volts  was  not  attempted.  The  line 
runs  near  the  sea  for  a  great  part  of  its  length,  following  the 
contour  of  the  Bay  of  Rio  de  Janeiro  and  also  passing  through 
some  extensive  swamps  en  route.  The  transmission  line  is 
made  up  of  two  three-phase  lines  of  copper,  each  of  which  is 
designed  to  transmit  5250  kw. 

The  line  is  supported  on  50-ft.  galvanized  steel  towers 


district  and  is  cheaper  than  cement.  Fig.  i  shows  the  intake 
reservoir  and  Fig.  2  is  a  view  of  the  pipe  line  showing  a 
railway  bridge  and  roadway  built  over  it.  The  pipe  lines  run 
exposed  their  entire  length. 

The  head  reservoir.  Fig.  3,  consists  in  the  part  following 
the  pipe  lines  of  an  open  canal  of  reinforced  concrete  50  m 


■INTERIOR  OF  GENERATING  STATION  AT  ALBERTO  TORRES. 


long,  7  m  wide,  with  walls  5  m  high.  At  50  m  from  the  wall 
through  which  the  pipe  lines  enter  the  reservoir,  the  canal 
begins  to  widen  by  degrees  until  it  reaches  the  gates  from  the 
penstocks,  where  it  has  a  width  of  20  m.  To  one  side  of  the 
reservoir  is  a  spillway  over  which  the  water  falls  into  a  canal, 
whence  it  is  conveyed  to  a  tailrace  300  m  long.  The  tailrace 
is  an  open  canal  of  masonry  and  carries  the  water  back  to  the 
Fiabanha  River.  A  view  of  the  race  is  shown  in  Fig.  7. 

The  head  reservoir  floor  has  an  average  thickness  of  20  cm 
made  up  of  a  mixture  of  one  part  cement,  four  parts  sand  and 
seven  parts  stone.  This  is  topped  with  a  3-cm  mixture  of  one 
part  cement  and  two  parts  sand.  The  reinforcement  varies  in 
thickness  from  horizontal  rods  at  the  top  to  i^-in.  rods 

at  the  bottom,  the  spacing  varying  from  20  cm  at  the  top  to 
3  cm  at  the  bottom.  The  vertical  rods  are  %  in.  The  concrete 
mixture  used  on  this  latticed  reinforcement  was  composed  of 
one  part  cement,  two  parts  sand  and  three  parts  stone.  The 
walls  are  5  cm  thick  and  are  buttressed  at  intervals  with  rein¬ 
forced  concrete  buttresses  5  cm  thick,  5  m  high  and  tapering 


FIG.  6. — OIL  SWITCHES  AND  LIGHTNING  ARRESTERS  IN  GENERATING 

STATION.  PJC  7 

from  the  bottom,  where  the  footing  is  2.3  m  long  to  the  top,  throughout,  there  being  600  towers  placed  about  200  m  apart, 
which  is  flush  with  the  wall.  A  sand  trap  is  provided  in  the  galvanized  steel  stranded  cable  runs  along  the  top  of  the 
head  reservoir  with  a  gate  into  the  spillway,  and  the  floor  of  the  towers  and  is  thoroughly  grounded  as  a  protection  against 

reservoir  is  curved  downward  near  the  outer  wall  to  thcimain  lightning.  A  telephone  line  is  also  carried  on  the  towers.  The 

penstocks,  the  latter  being  connected  about  2  m  below  the  floor  wire  for  the  transmission  circuits  was  supplied  by  John  A. 


-VIEW  OF  GENERATING  STATION,  SHOWING  TAIL  RACE. 
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Roebling’s  Sons  Company,  the  towers  and  pipes  by  the  Riter- 
Conley  Company,  and  the  insulators  by  R.  Thomas  &  Sons. 

Where  the  lines  cross  midway  the  Guapy  Canal,  which  is 
navigable,  they  are  elevated  so  as  not  to  interfere  with  ship¬ 
ping  by  means  of  two  30  m  towers,  one  of  which  is  shown 


FIG.  8. — SWITCHING  STATION  AT  CASCATINHA. 


in  Fig.  9.  The  transmission  line  for  the  most  part  runs  in  a 
comparatively  straight  line,  although  over  very  mountainous 
country,  from  the  generating  station  to  the  switching  station. 
For  about  four  months  of  the  year  the  rains  and  thunder  storms 
in  the  territory  covered  are  quite  heavy. 

At  Cascatinha,  about  30  km  from  the  generating  station,  the 
switching  station  shown  in  Fig.  8  is  located.  This  station  con¬ 
tains  all  the  necessary  switchboard  and  lightning  arrester  equip¬ 
ment  for  controlling  the  two  incoming  and  six  outgoing  lines 
which  converge  at  this  point.  From  this  station  two  lines  run 
to  Nictheroy,  across  the  bay  from  Rio  de  Janeiro,  and  about  60 
km  from  Cascatinha ;  two  lines  to  Petropolis,  about  6  km  from 
the  switching  station,  and  two  lines  will  run  to  Rio  de  Janeiro. 
The  distribution  lines  to  Petropolis  have  a  tension  of  6600  volts, 
while  the  lines  to  Nictheroy  have  a  tension  of  44.000  volts. 


FIG.  9. — TRANSMISSION  LINE  TOWER  AT  GUAPY  CANAL. 


The  lines  to  Rio  de  Janeiro  will  have  a  tension  of  100,000  volts. 

A  substation  equipped  with  four  175-kw,  step-down  trans¬ 
formers  and  necessary  equipment  for  receiving  energy  and 
distributing  it  to  the  industries  in  the  zone  is  located  at  Mage 
City.  Similar  equipment  is  housed  in  the  switching  station  at 


Cascatinha  for  supplying  the  City  of  Petropolis.  The  sub¬ 
station  at  Nictheroy  is  equipped  with  step-down  transformers 
rated  at  750  kw  and  the  usual  switching  equipment  for  supply¬ 
ing  energy  for  lamps  and  motors  to  the  city,  which  is  the  capital 
of  the  State  of  Rio  de  Janeiro.  The  substation  which  will 


FIG.  10. — ORNATE  ARC  LAMP  POSTS  IN  NICTHEROY. 


shortly  be  erected  in  Rio  de  Janeiro  will  be  the  largest  of  all. 
Contracts  have  been  signed  with  the  Central  Railroad  of  Brazil, 
which  contemplates  equipping  its  lines  around  Rio  de  Janeiro 
with  electricity  as  a  motive  power.  The  city  of  Nictheroy  is 
lighted  with  enclosed  arc  lamps,  as  shown  by  Fig.  10,  and  the 
company  also  supplies  electrical  energy  for  lamps  and  motors 


FIG.  II. — GENERAL  VIEW  OF  TRANSMISSION  LINE  TOWER. 


throughout  the  city  and  to  20  industrial  plants.  The  electrical 
equipment  throughout  is  of  General  Electric  make.  The  station 
was  placed  in  operation  early  in  October.  The  government  con¬ 
tracts  for 'energy ,  are  at  a  rate  less  than  ij/a  cents  in  U.  S. 
currency  and  the  regular  rate  is  less  than  5  cents  per  kw-hour. 
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about  300  ft.  above  the  plant.  The  penstock  for  the  station 
leads  directly  to  the  wheel  from  this  pond,  appropriate  gates 
being  installed  at  the  head  of  the  penstock  and  at  the  head  of 
the  canal.  After  the  water  passes  through  the  wheel  and  draft 
tubes  it  is  discharged  into  a  tail-race  below  the  plant,  and  thence 
led  by  a  short  conduit  into  a  second  pond  67  acres  in  area, 
which  supplies  water  to  the  Spragueville  power  plant. 

The  plant  at  Swanzy  Factory,  which  is  handled  by  one  man, 


Producer  Gas-Engine  Central  Station  Plant 


The  system  of  the  Keene  Gas  &  Electric  Company  pre¬ 
sents  a  number  of  features  of  interest  at  the  present 
time  on  account  of  the  use  of  water,  steam  and  gas 
power  for  generation  in  three  separate  plants  operated  in  mul¬ 
tiple  in  accordance  with  the  general  load  requirements  of  the 
territory.  The  city  of  Keene  is  a  community  of  about  11,000 
inhabitants,  located  in  southern  New  Hampshire  in  the  valley 
of  the  Ashuelot  River  and  about  92  miles  northwest  of  Boston. 
The  city  is  a  thriving  center  for  the  manufacture  of  shoes, 
woodworking,  silverware,  combs,  woolen  goods  and  .for  machine 
shops.  It  is  surrounded  by  picturesque  country,  crowned  by 
Mount  Monadnock,  one  of  the  most  celebrated  elevations  of 
New  England,  the  general  character  of  the  region  being  favor¬ 
able  to  the  maintenance  of  continuous  service  by  overhead  lines 
at  all  seasons  of  the  year. 

The  central  station  business  in  Keene  is  carried  on  by  the 
Keene  Gas  &  Electric  Company,  an  organization  of  many 
years’  standing.  On  July  i  last  this  company  purchased  the 
Citizens’  Electric  Company,  of  Keene.  An  outline  of  the 
equipment  of  the  latter  company  was  given  in  our  first  issue 
for  December,  1906.  Brief  descriptions  of  the  other  equip¬ 
ments  and  discussions  of  the  operating  features  of  the  whole 
system  are  given  below. 

The  power  plants  of  the  company  are  located  at  Swanzy 
Factory,  Spragueville  and  in  the  manufacturing  district  of 
Keene.  The  first  named  plant  is  located  about  two  miles  south 
of  the  city,  and  consists  of  a  brick  building  42  ft.  long  x  20  ft. 
wide,  one  story  in  height,  containing  a  150-kw,  2300-volt,  direct- 
driven,  revolving-field  alternator  of  General  Electric  make. 
This  machine  delivers  three-phase  current  to  a  one-panel  switch¬ 
board  equipped  with  a  Tirrill  regulator.  The  water  wheel 
equipment  of  this  station  consists  of  a  200-hp  Holyoke  turbine 
running  at  225  r.p.m.  under  a  head  of  21  ft.  The  wheel  is  of 
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FIG.  2. — DIAGRAM  OF  INTERCONNECTING  LINES. 


has  been  in  operation  about  nine  years.  As  a  rule,  it  runs  from 
6  ;30  a.  m.  to  6  p.  m.  If  the  peak  load  on  the  system  during  the 
evening  is  heavy,  the  plant  is  again  brought  into  service. 

The  Spragueville  plant  is  located  about  three  miles  south  of 
Keene.  It  is  a  combined  steam  and  water-power  station,  the 


FIG.  I. — VIEW  OF  INTERIOR  OF  GAS-ENGINE  STATION 


the  twin  pattern,  with  a  draft  tube  on  each  side.  The  turbine  apparatus  being  housed  in  a  brick  building  78  ft.  long  over  all 

and  the  alternator  are  mounted  on  concrete  foundations,  with  and  35  ft.  wide.  In  this  plant  are  a  200-hp  water  wheel  and  a 

a  flywheel  mounted  on  the  shaft  between  the  water  wheel  and  250-hp  Fitchburg  engine  of  the  horizontal  tandem-compound 

the  alternator.  A  65-kw,  125-volt  belted  exciter  is  provided.  condensing  type.  The  prime  movers  are  belted  to  a  main  line 

The  water  for  operating  this  plant  is  drawn  from  a  branch  shaft  running  longitudinally  through  the  engine  room,  which  is 

of  the  Ashuelot  River.  This  branch  is  dammed  about  "lile  54  ft.  long  by  35  ft.  wide.  The  pressure  head  on  the  wheel  is 

above  the  plant,  and  a  canal  8  ft.  wide  and  4  ft.  deep  carries  14  ft.,  the  water  being  supplied  through  a  penstock  8  ft.  in 

the  water  from  the  dam  to  a  pond  30  acres  in  area,  located  diameter,  steel  plated.  The  boiler  plant  of  the  station  consists 
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of  two  90-hp  Babcock  &  Wilcox  water-tube  units,  operating  at 
110  lb.  steam  pressure.  These  are  located  in  a  room  24  ft. 
long  and  35  ft.  wide,  also  containing  platform  scales  for  coal 
measurement,  a  Deane  jet  condenser  and  air  pump,  and  a  boiler 
feed  pump.  The  products  of  combustion  are  discharged  into  a 
square  brick  stack  36  in.  inside  dimensions  and  80  ft.  high. 
Beyond  the  boiler  room  is  a  300-ton  coal  pocket,  separated  by  a 
fireproof  door  from  the  boiler  room.  The  electrical  equipment 
of  the  stati9n  consists  of  two  150-kw  General  Electric  alterna¬ 
tors,  wound  for  2300  volts,  three-phase,  60  cycles.  A  2.5-kw 
exciter  is  provided  for  each  machine,  the  belt  drive  being 
employed.  A  Lombard  governor  is  installed  to  control  the 
speed  of  the  turbine.  A  2S-lamp  6.6-amp  tub  transformer  is 
installed  for  the  Swanzy  street  lighting  service.  The  output  of 
the  generators  is  controlled  at  a  three-panel  switchboard,  one 
of  the  panels  being  for  feeders.  Two  Tirrill  regulators  are 
installed.  The  Swanzy  and  Spragueville  plants  are  inter¬ 
connected  by  a  No.  00  three-phase  circuit,  but  no  connection  is 
provided  between  the  Swanzy  Factory  plant  and  the  Keene 
station  direct.  One  man  per  shift  ordinarily  operates  the 
Spragueville  plant. 

It  is  the  company’s  intention  to  distribute  the  output  of  the 
plants  beyond  the  city  at  the  Keene  station.  At  present  this 
station  is  connected  with  the  Spragueville  plant  by  a  No.  00 


FIG.  5. — GROUND  PLAN  OF  GAS-ENGINE  PLANT. 


three-phase  circuit.  The  moderate  size  of  the  system  enables 
simple  circuit  arrangements  to  be  operated.  The  plant  in 
Keene,  which  was  owned  by  the  Citizens’  Electric  Company, 
was  described  in  the  Electrical  World  in  December,  1906,  as 
mentioned  above.  The  station,  which  is  located  about  %  mile 
from  the  business  center  of  Keene,  contains  two  250-hp  an¬ 
thracite  gas  producers  and  three  Westinghouse  gas  engines. 
The  producers  are  located  in  a  generating  room  about  40  ft. 
long  by  39  ft.  wide,  together  with  two  coke  and  excelsior  w-et 
and  dry  scrubbers,  with  water  seals  at  the  bottom.  The  pro¬ 
ducer  in  this  plant  consists  of  a  pair  of  vertical  steel  shells, 
one  of  which  is  the  gas  generator  proper,  lined  with  fire-brick 
and  tile,  while  the  other  is  a  combination  scrubber  and  dryer 
from  which  the  gas  is  led  to  the  engines  without  the  interven¬ 
tion  of  a  gas  holder  or  any  other  storage  apparatus.  The  gen¬ 
erator  and  scrubber  are  connected  by  a  12-in.  cast-iron  gas 
main  fitted  with  a  water-sealed  cut-out  and  stack  valve,  which 
by  single  movement  opens  communication  to  a  purge  stack  and 
simultaneously  seals  the  main  to  the  scrubber.  An  automatic 
pressure-controlling  apparatus  is  mounted  on  the  main  pro¬ 
ducer  shell. 

The  gasification  is  accomplished  by  the  introduction  of  a 
blast  of  steam  and  air  through  the  incandescent  fuel  bed,  there¬ 
by  causing  the  dissociation  into  gaseous  hydrogen  and  oxygen, 
and  finally  the  transformation  of  the  carbon  of  the  fuel  into 
carbon  monoxide.  These  two  gases,  carbon  monoxide  and 
hydrogen,  form  the  principal  heat  constituents  of  the  resultant 
producer  gas.  The  operation  of  the  system  involves  the  con¬ 
trolled  introduction  of  the  fuel,  the  blast  and  the  circulating 
water.  The  fuel  is  introduced  into  a  double-sealed  charging 
hopper  from  an  overhead  bin,  and  thence  distributed  to  the 
fuel  bed  by  a  counterweighted  discharge  and  distribution  bell. 
The  same  hopper  supplies  coal  to  both  producers  through  inde¬ 
pendent  spouts  with  valves  at  the  bottom  of  each  spout.  The 
bolding  capacity  of  the  hopper  is  5  tons;  coal  is  hoisted  to  it 
by  a  Jeffrey  conveyor  of  the  bucket  type,  driven  by  a  2-hp 


motor.  The  conveyor  is  designed  to  lift  20  tons  of  coal  per 
hour.  Anthracite  coal  is  delivered  to  the  plant  from  a  track 
of  the  Boston  &  Maine  Railroad,  a  pocket  for  this  purpose 
being  arranged  to  hold  300  tons.  There  is  also  a  loo-ton  bitu¬ 
minous  coal  pocket,  used  for  feeding  two  8-hp  shop  boilers  for 
making  60  lb.  of  steam.  The  blast  for  the  producers  is  com¬ 
posed  of  a  mixture  of  steam  and  air,  and  a  blower  keeps  this 
proportion  constant,  although  the  volume  of  the  mixture  is 
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FIG.  4. — DIAGRAM  OF  SPRAGUEVILLE  PLANT. 


constantly  changing  with  the  demand  for  gas.  Air  for  the 
blast  is  drawn  through  a  jacket  space  covering  the  top  of  the 
generator,  thus  cooling  the  generator  top  and  returning  the  lost 
heat  to  the  system.  Steam  is  introduced  into  the  preheated 
blast  just  before  it  enters  the  producer,  the  blower  action  of 
the  steam  jet  being  ample  to  maintain  the  slight  pressure  neces¬ 
sary  to  overcome  the  resistance  of  its  passage  through  the  fuel 
bed  and  the  scrubber  chambers.  The  mixture  of  air  and  steam 
is  conducted  to  the  fuel  through  a  cast-iron  duct  built  into  the 
producer  foundation,  communicating  with  a  tuyere  box  which 
forms  a  jacket  around  the  blast  pipe,  protecting  it  from  the 
cooling  effect  of  the  water  in  the  ashpit.  The  passage  of  this 
mixture  of  steam  and  air  through  the  incandescent  fuel  bed 
produces  a  gas,  which,  after  it  has  passed  through  the  wash¬ 
ing,  cooling  and  drying  compartments  of  the  scrubber  shell, 
represents  from  75  to  80  per  cent  of  the  total  heat  value  of  the 
fuel  from  which  it  has  been  made.  Producer  gas  of  this  char¬ 
acter  contains  on  the  average  from  1251b.  to  140  lb.  Fahr.  units 


FIG.  5.— GROUND  PLAN  OF  GAS-ENGINE  PLANT. 


per  cubic  foot.  There  are  no  grates  of  any  kind,  the  only  in¬ 
ternal  iron  being  the  tuyere. 

Aside  from  the  fuel  requirements  being  less  than  in  an 
equivalent  steam  plant,  the  fuel  feeding  and  ash  discharging 
are  accomplished  by  the  action  of  gravity  alone,  and  the  pro¬ 
ducer  top  is  designed  to  permit  easy  access  to  all  portions  of 
the  fuel  bed.  Several  peepholes  are  provided  at  the  level  of 
the  normal  ash  zone,  so  that  the  fire  may  be  inspected  to  guard 
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against  the  discharge  of  good  fuel  by  a  too  rapid  removal  of 
ashes.  These  holes  also  permit  the  introduction  of  a  poker 
in  case  there  is  a  tendency  of  large  clinkers  to  bridge,  which 
is  an  uncommon  occurrence,  however,  as  there  is  a  practically 
unobstructed  passage  permitting  the  ashes  to  sink  by  gravity 
into  the  ashpit.  No  further  attention  is  required  of  the  opera¬ 
tor  except  to  remove  the  ashes  as  they  accumulate  below  the 
fire  zone  in  the  water-sealed  bottom.  The  ashes  can  be  re- 
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FIG.  6. — IGNITION  INDICATOR. 

moved  at  any  time  without  in  any  way  affecting  the  operation 
of  the  plant.  The  strength  and  volume  of  the  blast,  the  pro¬ 
portions  of  air  and  steam,  and  the  rate  of  gas  generation  are 
controlled  automatically  by  a  balanced-pressure-regulating  sys¬ 
tem  which  is  controlled  entirely  by  the  rate  of  gas  consump¬ 
tion.  A  manometer-gage  board  mounted  on  the  scrubber  shell 
shows  at  a  glance  the  relative  pressures  in  the  blast  pipe  at 
the  outlet  in  the  producer,  and  at  the  outlet  of  the  scrubber 
or  the  engine  supply  pipe.  These  pressure  relations  remain 
practically  constant  during  operation  under  normal  conditions, 
any  changes  serving  as  an  index  to  conditions  of  gas  supply 
and  demand,  and  also  as  a  tell-tale  to  the  existence  of  improper 
conditions  in  the  fuel  bed  or  any  other  part  of  the  apparatus. 

The  gas  is  led  from  the  scrubbers  into  the  engine  room 
through  a  i2-in.  main,  from  which  branches  are  taken  off  to 
supply  gas  to  the  engines.  The  engines  are  of  the  vertical 
three-cylinder  type,  two  being  units  with  14-in.  x  i6-in.  cylinders 
and  the  third  having  i6-in.  x  i8-in.  cylinders.  Each  of  the  two 
smaller  units  is  direct  connected  to  an  80-kw,  23O0-volt,  three- 
phase  alternator  making  275  r.p.m.  The  larger  unit  is  coupled 
to  a  iio-kw  alternator,  all  of  the  generators  being  of  Westing- 


FIG.  7. — IGNITER  BOARD. 


house  make.  The  speed  of  the  iio-kw  set  is  257  r.p.m.  Each 
of  the  units  is  provided  with  two  flywheels.  Two  45-kw,  125- 
volt  belted  exciters  serve  the  two  smaller  units,  a  7.5-kw  ex¬ 
citer  serving  the  larger  machine.  The  electrical  outputs  are 
controlled  by  a  six-panel  blue  Vermont  marble  switchboard  at 
the  side  of  the  engine  room. 

Four  means  of  ignition  are  provided.  There  are  six  Edison 
cells,  eight  storage  cells,  the  exciters  and  a  motor-generator 


set  assigned  to  regular  or  emergency  ignition  service.  Each 
engine  is  provided  with  an  ignition  indicating  panel  containing 
an  incandescent  lamp  for  each  cylinder,  which  flashes  as  each 
spark  discharge  passes  through  the  combustible  gases.  Switches 
are  provided  on  these  panels  whereby  the  ignition  circuit  can 
instantly  be  transferred  to  a  different  source  in  case  of  trouble. 

For  cooling  water,  the  city  service  is  available  at  a  pressure  of 
60  lb.  per  square  inch,  and  there  is  also  a  well  and  pump  sys 


FIG.  8. — GAGE  BOARD. 


tern.  The  latter  is  ordinarily  employed,  the  water  being  pumped 
from  a  brick  well  about  10  ft.  in  diameter  and  14  ft.  deep, 
located  outside  the  engine  room,  by  a  motor-driven  Goulds 
pump,  which  forces  it  into  a  tank  in  the  upper  part  of  the 
engine  room  about  26  ft.  above  the  well.  This  tank  is  10  ft. 
long  by  3.5  ft.  square  and  is  piped  to  supply  water  by  gravity 
to  the  engine  jackets,  the  water  seal  of  the  producer  equipment 
and  the  scrubbers.  After  the  cooling  has  taken  place  the 
warmed  water  is  led  to  an  air  cooler,  outside  the  engine  room, 
consisting  of  five  shelves  set  horizontally  in  a  frame  over 
which  the  water  trickles  into  a  catchbasin  beneath.  The  over¬ 
flow  from  the  catchbasin  goes  back  into  the  original  well,  com¬ 
pleting  the  cycle.  The  engine  exhaust  pipes,  6  in.  and  7  in.  in 
diameter,  extend  through  the  wall  of  the  power  house  to  an 
underground  conduit  leading  to  a  muffler  well  composed  of 
boulders.  It  is  6  ft.  deep  and  10  ft.  in  diameter.  The  two 
engines  adjacent  to  the  producer  room  discharge  into  a  brick 
conduit,  while  an  iron  conduit  handles  the  exhaust  of  the  third 
unit. 

The  fuel  bed  is  carried  normally  at  a  depth  of  from  3.5  ft.  to 
4  ft.  in  the  operation  of  the  plant.  Ashes  are  ordinarily  re¬ 
moved  from  the  producers  every  48  hours.  There  are  two 
12-hour  shifts  in  the  station.  Two  men  per  shift  are  required 
for  operation.  The  engines  are  started  by  compressed  air  at 
220  lb.  per  square  inch  pressure,  the  compressor  being  operated 
by  a  3-hp  motor.  At  present  from  5500  lb.  to  6000  lb.  of  coal  per 
day  are  burned  at  the  plant,  the  coal  consumption  per  hp-hour 
being  about  1.86  lb.  Each  producer  when  in  operation  is  ordi¬ 
narily  charged  about  once  an  hour  with  200  lb.  of  coal.  An 
effort  is  made  to  operate  the  gas  engines  at  their  most  efficient 
load,  taking  up  the  balance  of  the  demand  upon  the  system  by 
the  two  small  water-power  plants,  and  supplying  any  remain¬ 
ing  deficiency  of  output  by  the  steam  auxiliaries. 

There  is  no  direct  current  service  at  Keene,  practically  all 
of  the  output  being  at  no  or  220  volts  alternating.  The  street 
lighting  service,  however,  is  handled  by  constant  current  6.6- 
amp  circuits.  There  are  68  arcs  and  190  incandescents  in  the  Keene 
street  lighting  service.  The  tungsten  lamp  will  shortly  be  used 
generally  in  this  work.  The  output  of  the  Keene  plant  is  at 
present  handled  by  one  arc  panel,  one  commercial  lighting  and 
motor  panel,  three  generator  panels  and  one  exciter  panel,  with 
a  Tirrill  regulator  equipment. 

The  prices  charged  for  energy  for  lighting  in  Keene  vary 
from  $0.16  per  kw-hour  for  a  consumption  of  less  than  75  kw- 
hours  per  month,  to  $0.08  per  kw-hour  above  600  units  per 
month.  Rates  for  motors  vary  from  $0,075  per  kw-hour  below 
100  units  per  month  to  $0,025  per  kw-hour  above  5000  units. 
A  10  per  cent  discount  is  allovaid  for  prompt  payment.  The 
minimum  charge  for  lighting  is  $i  per  month  for  each  meter 
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installed  and  for  motor  service  $i  per  month  per  horse-power 
for  motors  of  from  l  to  7.5  hp  rating,  $0.75  per  horse-power 
per  month  being  required  for  larger  motors. 

The  officers  of  the  Keene  Gas  &  Electric  Company  are; 
President,  W.  H.  Elliot ;  vice-president,  W.  L.  Mason ;  treas¬ 
urer,  G.  M.  Rossman ;  superintendent,  R.  D.  Smith.  The 
directors,  in  addition  to  the  officers,  are:  Philip  Faulkner, 
Daniel  R.  Cole,  Chas.  Giffin,  Robert  E.  Falkner  and  W.  R.  Por¬ 
ter.  All  these  are  residents  of  Keene.  The  main  office  of  the 
company  is  at  18  Roxbury  Street,  Keene,  in  the  business  center 
of  the  city,  and  the  company  also  supplies  electricity  to  the 
town  of  Swanzy,  a  community  of  about  3000  persons.  At  the 
main  office  the  company  has  an  attractive  exhibit  of  lamps  and 
shades,  motors  of  the  three-phase  alternating  type,  rated  at 
from  I  hp  to  10  hp,  electric  heating  appliances  and  ornamental 
fixtures. 


the  substation  equipment,  as  well  as  the  whole  of  the  various 
direct-current  and  alternating-current  distributing  feeder 
circuits,  arc  lighting  and  domestic  circuits  for  the  exhibition, 
have  been  supplied  by  Messrs.  Ferranti,  Limited,  of  Hollinwood. 

The  high-tension  gear  is  completely  enclosed  in  concrete  cells ; 
it  comprises  nine  complete  panels,  and  possesses  many  points 
of  interest. 

The  compartments  are  closed  in  front  by  planished  steel 


Electrical  Exhibition  at  Manchester 
England. 


By  Sidney  Ransom. 

An  exhibition  has  peculiar  merits.  It  of 

trade  exhibitions,  the  most  popular,  for  it  appeals  not  only  to 
those  directly  interested  in  the  business,  but  also  to  the  thou- 
sands  of  householders  who  are  benefiting  by  the  mocfern  appli- 
cations  of  electricity. 

The  Electrical  Exhibition  at  Manchester,  England,  is  now  in 

full  swing.  There  is  congregated  a  vast  and  representative  col-  fig.  2. — service  plant  at  Manchester  electrical  exhibition, 
lection  of  electrically-driven  machinery  and  tools,  switchgear, 
pumps,  steam  and  gas  engines,  and — in  profusion — lamps. 

The  Manchester  City  Corporation  has  taken  an  active  interest 
in  the  exhibition.  A  special  substation  has  had  to  be  erected  to 
meet  the  requirements  of  exhibitors,  about  1300  kw  being  used. 

The  substation  forms  an  important  exhibit  by  itself,  and  is  open 
to  full  inspection  by  the  public.  Two ‘of  the  corporation’s  ex¬ 
isting  0.15-sq.  in.,  6500-volt,  three-phase  feeders  are  extended 
into  the  substation,  and  the  following  plant  is  provided  for  di¬ 
rect-current  requirements : 

One  700-kw  British  Westinghousc  rotary  converter,  complete 
with  starting  induction  motor  and  alternating-current  booster 
on  a  common  shaft. 

One  800-kw,  three-phase  stationary  transformer  for  the  above. 

One  600-kw,  three-hearing  type  motor-converter,  built  by 
Bruce,  Peebles  &  Company,  Limited. 

One  500-kw,  two-bearing  type  induction  motor-generator  set 
made  by  the  General  Electric  Company. 

All  of  the  above  sets  are  arranged  for  three-wire  balancing. 

They,  together  with  the  switch  gear,  are  representative  of  the 
most  modern  practices  respectively  obtaining  to-day. 


sheets,  and  at  the  back  by  iron  doors.  The  switches  are  oper¬ 
ated  by  handles  projecting  through  the  planished  steel  sheets 
in  front  of  the  switchboard,  thus  making  the  whole  arrange¬ 
ment  safe  against  accidental  contact  and  fire  risks.  Provision 
is  made  for  cutting  off  any  panel  from  the  busbars  and  thus 
rendering  any  particular  panel  dead  at  will. 

The  accompanying  illustration  (Fig.  2)  shows  the  rotary  con¬ 
verter  to  advantage.  This  machine  is  of  an  interesting  design, 
the  special  point  being  the  arrangement  of  an  alternating-current 
booster  on  the  same  shaft,  as  well  also  as  an  induction  motor 
which  acts  as  a  starter.  The  rotary,  which  is  of  the  six-phase 
type,  fitted  with  heavy  amortisseurs,  illustrates  the  stability  of 
the  50-cycle  rotary.  Without  the  booster,  the  rotary  gives  a 
voltage  range  from  440  to  480  and  from  500  to  575;  thus,  for 
many  systems,  the  booster  would  be  unnecessary.  The  output 
of  the  machine  is  700  kw,  and  will  take  50  per  cent  overload 
for  two  hours  and  100  per  cent  for  short  intervals. 

As  to  the  general  distribution,  the  service  mains  to  the  stands 
are  run  overhead  from  the  several  distribution  boards  as  re¬ 
quired,  the  mains  being  brought  down  the  building  columns  to 
the  exhibitors’  switchboard,  on  which  the  main  switches  and 
fuses  and  meters  are  mounted  by  the  management. 

The  whole  of  the  switchgear  for  controlling  the  supplies  to 
the  stands  is  of  the  fool-proof  type. 

In  the  case  of  some  dozen  exhibitors  who  require  a  large 
supply,  underground  mains  are  laid  direct  to  their  respective 
stands,  and  are  controlled  directly  from  the  substation  distribu¬ 
tion  panels. 

The  general  lighting  of  the  building  is  controlled  by  16  cir¬ 
cuits.  For  the  interior,  the  General  Electric  Company,  Gilbert 
Arc  Lamp  Company  and  the  Oliver  arc  .lamp  are  responsible 
for  44  flame  arcs  and  10  enclosed  arcs.  For  the  front  of  the 
building  24  flame  arcs  have  been  supplied  by  the  British  West- 
inghouse  Company  and  the  Gilbert  Lamp  Company.  To  meet 
a  possible  emergency,  a  Crossley  gas  engine  is  installed. 

Taking  now  a  general  survey  of  what  is  shown  it  may  be  said 
that  the  chief  appeals  made  are  to  (l)  the  textile  trades,  and  (2) 
the  army  of  lamp  users.  As  to  the  first,  the  British  Thomson- 
Houston  Company  shows  a  ring  frame,  containing  52  spindles, 
at  work,  coupled  to  a  7^4-hp  three-phase  motor.  This  firm  also 
has  a  looo-kw  Curtis  turbo-alternator,  and,  like  similar  sets, 
surprises  one  with  the  smallness  of  its  dimensions. 

A  really  interesting  motor  and  gear,  specially  designed  for 
ring  frames,  is  shown  by  Brown,  Boveri  &  Company.  It  is 


FIG.  I. — MANCHESTER  ELECTRICAL  EXHIBITION  BUILDINGS. 

For  the  alternating-current  requirements  the  three  stationary 
transformers  were  provided  by  the  British  Westinghouse  Com¬ 
pany.  These  transformers  are  250-kva  units,  designed  for  a 
6500-to-40o  ratio.  They  are  delta-connected  on  the  primary  side, 
and  in  order  to  provide  a  neutral  are  supplied  on  the  secondary 
side  with  three  interconnected  star  balancing  coils  for  the  light¬ 
ing  supplies  at  230  volts. 

The  high-tension  and  low-tension  switchgear  for  controlling 
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well  known  that  the  tension  on  thread  varies  throughout  the 
building  up  of  yarn  on  the  bobbin.  The  tension,  for  example, 
when  winding  on  to  the  nose  of  the  cop  is  very  different  from 
winding  onto  the  body.  To  vary  the  speed  of  the  frame  so  as 
to  keep  the  yarn  at  an  even  tension  has  always  been  a  problem, 
and  to  do  this  many  mechanical  contrivances  have  been  de¬ 
vised.  This  special  motor  and  gearing,  the  result  of  many  ex¬ 
periments  and  calculations,  represents  the  first  electrical  solu¬ 
tion.  A  special  cam,  actuated  hy  the  heart  shaft  of  the  ring 
frame,  has  been  devised,  and 
the  speed  variation  is  effected 
by  moving  the  brushes  on  the 
commutator,  no  resistance  or 
external  devices  being  used. 

The  lamp  section  is  very  much 
in  evidence.  Of  arc  lamps  men¬ 
tion  may  be  made  of  the  Ori- 
tlamme,  the  Excello,  the  Jan- 
dus  regenerative,  and  the  Lilli- 
put.  These  last  are  meant  par¬ 
ticularly  for  store-window  light¬ 
ing.  The  Excello  lamps  are 
made  for  alternating  current  and 
direct  current  and  four  of  each 
are  placed  side  by  side  to  show 
that  the  two  types  are  equally 
satisfactory. 

The  advent  of  the  metal-fila¬ 
ment  was  an  era  in  the  history 
of  the  trade,  and  at  the  exhibi¬ 
tion  the  competing  types  attempt 
to  dim  one  another.  Edison  and 
Swan  have  a  new  type  called 
“Metfil.”  Another  is  “Meta- 
lik.”  The  General  Electric 
Company  shows  its  high-voltage 
“Osrams.”  Robertson’s  is  the 
only  firm  that  demonstrates  how  lamps  are  manufactured. 

Probably  the  most  popular  exhibit  is  the  model  home,  in 
which  electricity  is  devoted  to  nearly  every  domestic  and  hom.e 
convenience.  The  home  is  built  in  good  old-fashioned  style. 
It  is  one  story  in  height,  and  a  canopied,  carved  doorway  is  sur¬ 
mounted  by  a  stone  panel  with  the  armorial  bearings  of  the 
Moseleys,  who  were  the  lords  of  the  Manor  of  Manchester. 

Stepping  upon  the  door  mat  the  visitor  finds  that  the  doors 
fly  open  automatically,  and  on  entering  the  hall  the  doors  as 
silently  close  behind  him.  The  quaint  fireplace  gives  a  cheer¬ 
ful  light ;  the  soft  shades  of  red  from  the  hall  lamp  and  the 
quaint  chandelier  lure  one  on  to  the  oak  dining-room,  where 
quaint  lamps,  radiators  and  log  fires  are  artistically  arranged. 
The  fire  has  several  switches,  and  can  be  regulated  to  a  nicety. 
In  the  drawing  room  is  an  electric  piano,  and  the  bedrooms  have 
heaters,  curling  irons  and  shaving  water-pots.  It  is  in  the  kitch¬ 
en  where  electricity  works  its  wonders.  Here,  chopping,  stew¬ 
ing,  roasting,  knife  cleaning  and  many  other  things  are  done 
without  soot  or  smoke. 

Calculation  of  Wire  for  Shunt  Field 
Circuit. 

By  a.  M.  Bennett. 

In  the  design  of  dynamo-electric  machinery  the  shunt-field 
winding  is  determined  by  the  ampere-turns  required  to  produce 
a  given  flux  in  the  magnetic  circuit  of  the  machine.  The  size 
of  wire  necessary  to  give  these  ampere-turns  at  a  given  voltage 
drop  in  the  winding  may  be  found  by  the  formula  R  = 
{V  X  d)  {P  X  AT  X  MT)  ;  where  R  —  ohms  per  foot  of 
wire;  E  =  volts  at  terminals  of  machine;  d  =  percentage  of 
volts  dropped  in  shunt-field  coils ;  P  =  number  of  poles ; 
AT  =  shunt  ampere-turns  per  pole,  and  MT  =  length  of  mean 
turn  of  winding  in  feet.  Knowing  the  ohms  per  foot  of  the 
required  wire,  its  size  can  be  readily  got  from  a  wire  table. 


The  accompanying  curve  sheet  (Fig.  i)  is  a  graphical  repre¬ 
sentation  of  the  formula  given,  the  lines  representing  factors  as 
follows :  The  curved  lines  and  the  lines  crossing  them  represent 
respectively,  volts  and  the  percentage  of  voltage  drop.  The 
number  of  poles  is  represented  by  the  lines  4F  to  loP,  inclusive, 
while  those  remaining  show  wires  of  B.  &  S.  gage  from  No.  4 
to  No.  15,  the  decimal  figures  being  the  ohms  per  foot  at  a 
temperature  of  65  deg.  C. 

To  make  clear  the  use  of  this  curve  sheet  assume  the  case 


of  a  four-pole,  125-volt  generator  requiring  an  excitation  of 
5500  amp-turns  per  pole.  Diameter  of  spool,  including  insula¬ 
tion,  equals  7.5  in.  Assume  80  per  cent  voltage  drop  in  the 
field  coils  and  a  depth  of  winding  of  1.75  in.  It  is  required  to 
know  the  size  of  wire  with  which  to  wind  the  field  coils. 
Length  of  mean  turn  will  be  ir  (7.5 1.75) -t- 12  =  2.42  ft. 
Starting  at  the  left-hand  side  of  the  diagram  at  5500,  the  re¬ 
quired  ampere-turns,  read  across  to  the  line  indicating  125  volts, 
then  vertically  to  the  line  showing  per  cent  drop,  or  80  in  this 
case.  From  this  point  across  to  the  line  giving  poles  4,  and 
thence  vertically  to  a  point  opposite  2.42  ft.,  the  mean  turn. 
This  point  may,  for  convenience,  be  called  A.  The  size  of  wire 
as  indicated  by  the  line  nearest  to  this  point  will  be  the  re- 
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quired  wire  with  which  to  wind  the  field  coil.  In  this  case  it 
will  be  found  to  be  No.  12.  Of  course,  the  final  depth  of 
winding  will  be  governed  by  the  heating  to  be  allowed  in  the 
field  coils,  which,  in  turn,  can  only  be  determined  after  the 
size  of  wire  has  been  fixed. 

Should  the  point  A  not  fall  on  a  line  showing  some  particular 
size  of  wire,  but  between  two  lines,  it  would  indicate  that  the 
field  coils  would  have  to  be  wound  partly  with  one  size  and 
partly  with  the  other  in  order  to  get  the  exact  voltage  drop  re- 
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quired.  In  the  majority  of  cases,  however,  this  would  not  be 
necessary,  as  a  variation  -  from  the  assumed  drop  could  be  al¬ 
lowed,  and,  as  a  rule,  the  point  will  fall  close  enough  to  a  line 
for  the  wire  indicated  by  that  line  to  be  used,  without  the 
necessity  of  winding  on  two  sizes. 

It  will  be  found  that  where  two  sizes  are  indicated,  and  only 
one  size  used,  and  the  field  coil  is  wound  with  the  smaller  of 
the  two,  that  the  voltage  drop  will  be  increased  over  that  as¬ 
sumed  at  start,  or  at  the  assumed  drop  there  will  be  less  am¬ 
pere-turns  or  a  weaker  field  than  required.  This  would  ordi¬ 
narily  be  allowable  provided  there  is  sufficient  margin  left  to 
vary  the  voltage  by  means  of  the  regulator  within  probable  re¬ 
quired  limits,  or  to  make  sure  that  the  required  voltage  will  be 
obtained,  should  defects  in  the  iron  or  steel  comprising  the 
magnetic  circuit  manifest  themselves. 

On  the  other  hand,  if  the  field  coils  be  wound  with  the  larger 
wire  of  the  two,  the  voltage  drop  in  the  field  will  be  decreased 
over  that  assumed,  or  at  the  assumed  drop  there  will  be  more 
ampere-turns  and  a  stronger  field  than  needed.  A  good  deal 
will,  therefore,  depend  on  the  drop  shown  by  using  either  of 
the  two  sizes  of  wire  instead  of  part  of  each,  and  this  drop 
can  be  determined  by  tracing  backward  on  the  sheet.  Should 
it  be  found  that  the  variation  from  what  is  desired  is  too  great, 
and  that  it  is  necessary  to  use  the  two  sizes  of  wire,  the  number 
of  turns  of  each  size  required  will  be  inversely  proportional  to 
the  distance  of  the  point  A  from  the  two  wires  between  which 
it  lies.  These  distances  can  be  judged  closely  enough  by  the 
eye.  For  example,  suppose  that  in  the  previous  case  4700  amp- 
turns  had  been  required  instead  of  5500.  From  the  curve  sheet 
it  would  be  found  that  a  wire  between  No.  12  and  No.  13  would 
be  required,  the  point  indicating  this  wire  lying  between  these 
two  sizes,  and  about  two-thirds  of  the  distance  between  them 
from  the  larger  wire.  Therefore,  two-thirds  of  the  total  num¬ 
ber  of  turns  on  the  field  coils  would  be  of  No.  13  and  the  re¬ 
maining  one-third  of  No.  12  wire. 

The  mean  turn  of  the  winding  for  a  round  pole  and  for  one  of 
rectangular  cross-section  is  shown  by  the  dotted  line  in  Figs.  2 
and  3,  the  heavy  black  line  next  to  the  shaded  pole  section 
representing  insulation  on  the  spool  body.  The  depth  of  the 
winding  space  is  j.  In  the  case  of  the  round  pole  the  mean  turn 
in  feet  is  (o  -f-  j)  ^  12  and  that  for  the  rectangular  pole 
2  (a  -|-  b  -}-  IT  r)  -i-  12.  The  dotted  line  running  across  the 
curves  shows  the  order  in  which  the  various  lines  are  to  be  read. 
While  the  curves,  as  shown,  are  arranged  for  voltages  in  the 
neighborhood  of  125,  they  can  be  used  for  voltages  of  220  to  260 
by  letting  the  lines  representing  wire  sizes  stand  in  each  case 
for  a  wire  three  sizes  smaller  than  shown,  and  similarly  for 
voltages  of  440  to  520. 


Three-Phase  Switchboard  Instruments. 


By  E.  P.  Peck. 

All  electrical  engineers  recognize  the  necessity  of  accurately 
measuring  electrical  energy  when  it  is  bought  or  sold;  but  do 
they  recognize  it  intensely — acutely?  By  this  is  meant  do  they 
rank  the  accurate  measurement  of  energy  along  with  high 
operating  efficiency  and  skilful  plant  design? 

A  decrease  of  10  per  cent  in  the  coal  bill  of  a  large  steam¬ 
generating  plant  would  mean  a  large  decrease  in  operating  ex¬ 
penses  and  would  justly  call  for  commendation.  The  coal  bill, 
however,  is  only  one  item  in  the  cost  of  producing  electric  en¬ 
ergy.  An  error  of  3  per  cent  in  the  measurement  of  the  en¬ 
ergy  sold  would  mean  more  probably  than  the  10  per  cent 
change  in  the  coal  bill. 

It  is  necessary,  however,  to  know  more  than  the  rate  at  which 
energy  is  produced.  In  addition  to  the  power,  the  voltage, 
current  and  frequency  must  be  known  at  all  times.  For  the  pur¬ 
pose  of  showing  the  various  important  factors,  a  number  of  in¬ 
struments  are  necessary.  These  will  be  taken  up  in  some  detail 
below. 

The  instrument  equipment  for  a  transmission  line  should  con¬ 
sist  of ;  One  indicating  voltmeter ;  one  polyphase  or  two  sin¬ 


gle-phase  indicating  wattmeters;  three  indicating  ammeters; 
one  power-factor  meter;  one  frequency  meter;  one  ground  de¬ 
tector;  one  synchroscope  or  synchronizer;  one  polyphase  watt- 
hour  meter. 

In  addition  to  the  above,  the  following  curve-drawing  or 
recording  meters  will  be  found  of  great  value :  One  curve¬ 
drawing  voltmeter;  one  curve-drawing  polyphase  wattmeter; 
one  curve-drawing  frequency  meter. 

These  curve-drawing  meters  furnish  a  record  for  the  engi¬ 
neer  in  charge  that  cannot  be  questioned.  The  three  meters  men¬ 
tioned  will  give  a  check  on  most  of  the  important  occurrences 
in  the  line.  The  voltage  chart  shows  all  voltage  fluctuations, 
giving  the  time  they  occurred  and  their  magnitude.  The  fre¬ 
quency  meter  will  show  whether  the  generator  speed  varied 
at  the  same  time,  thus  allowing  an  analysis  of  the  trouble  to 
be  made.  If  the  generator  speed  was  constant,  the  voltage 
change  was  probably  due  to  changes  in  load,  which  the  watt¬ 
meter  will  show.  The  wattmeter,  giving  as  it  does  a  complete 
record  of  the  load  at  all  hours,  is  most  necessary.  It  saves 
time  of  drawing  load  curves  from  readings  of  the  indicating 
meters,  besides  being  much  more  accurate,  and  the  peak  load 
and  load  factor  can  be  told  at  a  glance. 

All  of  the  meters  mentioned  should  be  of  such  construc¬ 
tion  that  they  give  accurate  indications  and  maintain  their  ac¬ 
curacy  over  a  long  period  of  time.  But  they  should  also  be  so 
arranged  that  adjustments  may  be  made  if  they  change.  It  is 
never  convenient  to  return  a  meter  to  the  factory  for  adjust¬ 
ment  or  slight  repairs,  and  it  should  not  be  necessary  to  do  so. 

As  the  voltage  of  a  transmission  circuit  is  always  high,  all 
instruments,  except  ground  detectors,  are  worked  through 
shunt  transformers  and  series  transformers.  These  transform¬ 
ers  are  absolutely  necessary,  or  at  least  are  considered  so  in 
this  country,  but  they  introduce  large  chances  of  error  in  the 
indications  of  the  switchboard  meters. 

No  trouble  has  been  encountered  with  shunt  transformers,  for 
it  is  easy  to  keep  the  load  on  them  within  their  rating;  but 
series  transformers  have  caused  numerous  troubles.  They 
should  not  be  overloaded.  That  is,  the  total  impedance  of  the 
secondary  circuit  should  not  be  high  enough  to  require  a  greater 
watt  output  from  the  secondary  than  the  rating  of  the  trans¬ 
former  allows.  It  is  the  practice  of  one  company  to  send  out 
series  transformers  without  the  secondary  rating  being  marked 
on  the  name-plate.  In  using  one  of  these  transformers  the  en¬ 
gineer  would  naturally  assume  that  they  are  able  to  work  all 
of  the  instruments  he  wishes  to  use  on  the  line.  Therefore,  he 
may  connect  a  large  number  of  instruments  and  relays  to  two  or 
three  series  transformers,  joined  in  open  delta  or  star,  and  feed 
energy  to  all  of  them  with  a  No.  12  wire.  Errors  of  large  mag¬ 
nitude  may  thus  be  caused,  for  with  the  extreme  secondary  load 
the  transformer  ratio  is  no  longer  correct.  An  error  of  this 
kind  is  quite  difficult  to  detect  and  locate. 

Transformers  are  built  in  so  many  different  sizes,  forms  and 
ratings  that  specific  knowledge  of  all  is  impossible  to  the  aver¬ 
age  engineer.  With  the  complicated  connections  used  where 
there  are  many  meters  on  a  three-phase  circuit,  a  wrong  con¬ 
nection  is  much  easier  to  make  than  avoid,  and  blue  prints  are 
not  infallible.  Add  to  all  this  the  fact  that  different  companies 
recommend  different  connections,  and  one  company  recom¬ 
mends  different  connections  for  the  same  work,  in  its 
various  publications,  and  it  will  be  seen  that  the  series  trans¬ 
former  is  the  source  of  much  trouble  and  worry,  though  it  is 
indispensable. 

The  common  way  of  checking  a  switchboard  meter  is  to 
measure  the  secondary  voltage,  current  or  power  on  a  standard 
meter  and  multiply  by  the  transformer  ratios  to  get  the  corre¬ 
sponding  dial  reading  on  the  switchboard  meter.  A  66oo-volt 
voltmeter  should  read  6600  volts  when  there  is  no  volts  con¬ 
nected  to  its  terminals  if  the  transformer  ratio  is  60:1. 

The  same  rule  applies  to  all  indicating  switchboard  meters, 
but  in  the  case  of  the  polyphase  wattmeter  it  is  not  quite  so 
simple.  To  check  a  polyphase  wattmeter  on  single  phase,  as  is 
commonly  done,  the  series  coils  are  connected  in  series,  and  the 
shunt  coils  in  parallel.  This  makes  the  meter  read  double  the 
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watts  in  the  circuit.  Therefore,  if  a  switchboard  meter  be  con¬ 
nected  in  with  a  standard  single-phase  meter  for  test  it  is  neces¬ 
sary  to  multiply  the  reading  of  the  standard  meter  by  two,  and 
by  the  shunt  and  series  transformer  ratios  in  order  to  get  the 
corresponding  watts  in  the  primary  circuit,  or  what  the  switch¬ 
board  meter  should  indicate.  That  is,  if  the  standard  meter 
reads  lOO  watts  when  the  current  transformer  ratio  is  50:1 
and  the  potential  transformer  ratio  is  100:1,  then  the  switch¬ 
board  meter  should  indicate  100  X  2  X  50  X  100=  1,000,000 
watts,  or  1000  kw.  While  there  is  nothing  complicated  about 
this,  the  writer  knows  of  two  cases  where  the  manufacturers 
have  put  wrong  scales  on  these  meters. 

Considering  all  of  the  chances  of  error,  it  would  seem  that 
the  only  way  to  be  sure  that  meters  are  reading  accurately  is  to 
check  them  against  standard  meters  connected  to  the  primary 
lines  entirely  separate  from  all  other  meters.  After  this  test 
has  once  been  made,  it  is  not  necessary  to  repeat  it,  for  the 
transformers  and  wiring  will  remain  constant  and  subsequent 
checks  need  be  made  on  the  switchboard  meters  only. 

A  voltmeter  may  be  checked  by  connecting  a  portable  meter 
in  parallel  with  it.  This  check  is  made  on  the  regular  operating 
voltage,  for  the  variations  are  not  excessive.  Unless  the  load 
is  very  steady,  ammeters  and  wattmeters  cannot  be  accurately 
erected  on  the  regular  operating  circuits.  It  is  usually  un¬ 
necessary  to  connect  them  to  a  secondary  circuit  through  some 
load-regulating  device,  such  as  a  lamp  bank.  They  can  then  be 
checked  through  their  whole  range.  A  low  voltage  testing 
transformer,  with  carbon  rheostats  in  the  secondary  circuit  for 
varying  the  load,  will  be  found  very  convenient  for  this  class 
of  work.  The  primary  of  the  transformer  is  connected  to  the 
iio-volt  lines  supplying  energy  to  the  voltmeters  and  the  sec¬ 
ondary  to  the  meters  on  test.  From  this  transformer  we  can 
get  currents  of  from  o  to  8  amp  at  8  volts.  The  rheostats  give 
excellent  control  of  the  current  through  its  whole  range.  With 
a  standard  wattmeter  or  ammeter  and  a  transformer  of  this 
kind  weighing  only  14  lb.  the  tester  can  check  almost  any  meter 
in  the  station. 

Indicating  meters  for  switchboard  use  are  constructed  in  so 
many  different  ways  that  a  statement  of  the  possible  accuracy 
would  not  mean  anything.  They  are  made  of  the  protected  or 
unprotected  electro-dynamometer  type,  the  induction  type,  the 
iron-vane  type,  the  solenoid-and-plunger  type,  and  the  hot¬ 
wire  type. 

The  cause  of  inaccurate  readings  are  numerous,  but  among 
the  common  causes  are:  rough  jewels  and  pivots,  stray  mag¬ 
netic  fields,  temperature  changes,  changes  in  the  mechanical  bal¬ 
ance  and  change  in  the  control  springs.  In  general,  switch¬ 
board  instruments  should  be  correct  within  4he  following  limits : 
Ammeters  should  be  correct  within  2  per  cent  of  the  full-scale 
reading.  Wattmeters  should  be  correct  within  i  per  cent  of  the 
full-scale  reading.  Voltmeters  should  be  correct  within  i  per 
cent  of  the  actual  line  voltage  when  it  is  normal. 

The  true  measurement  of  the  power  is  done,  of  course,  by  the 
wattmeters,  therefore,  it  is  of  great  importance  that  they  indicate 
correctly.  The  use  of  single-phase  meters  on  three-phase  cir¬ 
cuits  has  been  discussed  so  thoroughly  from  the  mathematical 
standpoint  that  any  remarks  on  this  line  would  be  simple  repe¬ 
tition.  Therefore  we  will  accept  it  as  a  fact  that  two  watt¬ 
meters  will  measure  the  power  in  the  three-phase  circuit.  One 
advantage  in  having  two  single-phase  meters  is  that  the  power 
factor  of  the  line  can  be  obtained  from  the  readings  of  the 
meters  if  the  load  is  balanced.  On  a  power  factor  of  l,  the 
wattmeters  read  the  same;  on  a  power  factor  of  0.5,  one  meter 
reads  0;  with  a  still  lower  power  factor,  one  meter  will  give 
a  reverse  reading. 

.\  polyphase  meter  combining  the  two  single-phase  meters  in 
one  case  is  generally  used,  for  it  takes  up  less  switchboard 
space,  can  be  read  more  easily  and  accurately,  as  there  is  only 
one  reading  to  take  and  the  meter  will  not  reverse  on  any  load. 

The  curve-drawing  meters  in  most  general  use  in  this  country 
are  made  in  three  general  types.  They  are  those  of  the  relay 
principle,  in  which  the  pen  is  moved  by  an  auxiliary  circuit, 
which  circuit  is  controlled  by  a  relay  worked  by  a  Kelvin  bal¬ 


ance  or  induction  type  meter;  the  dynamometer  instrument,  in 
which  the  pen  is  moved  by  the  measuring  instrument  directly ; 
the  direct  magnetic  type,  in  which  the  pen  is  moved  by  the  ac¬ 
tion  of  a  moving  coil  or  plunger,  which  is  repelled  or  attracted 
by  a  fixed  coil. 

Curve-drawing  meters  should  be  within  2  per  cent,  but  pen 
friction  and  the  inertia  of  the  moving  system  in  one  type  and 
other  troubles  equally  as  bad  in  other  types  make  this  accuracy 
rare. 

The  watt-hour  meter,  sometimes  erroneously  called  an  “in¬ 
tegrating  or  recording  wattmeter,”  is  a  beautiful  piece  of  engi¬ 
neering  work.  The  meter  is  not  perfect  and  needs  repairs  and 
calibrations  at  times,  but  the  newest  types  of  induction  meters 
measure  energy  with  remarkable  accuracy.  The  best  forms 
may  usually  be  relied  on  within  2  per  cent,  from  5  per  cent  load 
to  125  per  cent  load;  from  10  per  cent  load  to  100  per  cent  load 
they  are  correct  almost  within  precision  measurements.  The 
error  of  a  watt-hour  is  always  stated  as  the  per  cent  error 
of  the  actual  energy  being  measured.  The  best  portable  indi¬ 
cating  meters  are  guaranteed  to  be  correct  to  1/5  per  cent 
of  the  full-scale  deflection.  Thus  a  loo-amp  direct-current  in¬ 
dicating  ammeter  is  guaranteed  to  1/5  amp  in  all  parts  of  the 
scale.  When  reading  100  amp  this  error  is  0.2  per  cent,  but 
when  reading  10  amp  the  error  is  2  per  cent. 

The  records  show  that  some  of  the  watt-hour  meters  are 
correct  within  per  cent  from  25  per  cent  load  to  full  load 
after  more  than  a  year’s  service.  The  meters  referred  to  have 
not  had  a  particle  of  work  done  on  them. 

The  direct-current  watt-hour  meters  and  the  older  types  of 
alternating-current  meters  are  neither  so  accurate  nor  so  con¬ 
stant.  Therefore,  they  must  be  checked  regularly.  There  are 
many  causes  which  may  produce  errors  even  in  the  best  of 
meters,  and  of  them  all  there  is  only  one  known  to  the  author 
which  will  cause  an  induction  meter  to  run  fast.  If  the  drag 
magnets  become  weakened,  the  meter  will  run  fast.  Any  in¬ 
crease  in  friction,  whether  it  be  due  to  jewels,  pivots,  dial,  top 
bearing  or  particles  of  dirt  dragging  on  the  disk,  also  a  short- 
circuit  in  any  of  the  coils,  or  a  wrong  connection,  will  cause 
the  meter  to  run  slow.  Therefore,  it  is  seen  that  almost  all  of 
the  chances  of  error  are  against  the  producer  of  the  electrical 
energy. 

The  portable  instruments  used  as  standards  should  be  known 
to  be  accurate  within  per  cent  of  the  full-scale  reading. 
This  is  a  rather  high  accuracy  for  portable  energy  meters  to 
maintain  for  they  are  subject  to  many  causes  of  error.  In 
order  to  know  that  they  are  within  the  limits  specified  it  is 
necessary  that  they  be  frequently  checked  against  standards 
which  are  known  to  be  accurate  and  constant.  The  checking 
of  portable  meters  in  the  laboratory  is  special  work;  in  order  to 
know  that  it  is  done  correctly  the  greatest  care  must  be  taken 
to  insure  that  no  unknown  influences  are  affecting  the  instru¬ 
ments  or  circuits. 


Cotton  Mill  Loads  in  the  South. 


By  Alton  D.  Adams. 

In  important  sections  of  the  South,  cotton  mills  form  much 
the  largest  loads  of  hydro-electric  systems,  so  that  the  daily 
load  curve  takes  its  character  from  the  demands  of  these  mills. 
Such  a  load  curve  is  here  presented  for  a  large  hydro-electric 
station  in  the  South  that  drives  several  dozen  cotton  mills, 
besides  supplying  light  in  a  number  of  small  cities  and  towns. 

As  may  be  gathered  from  the  curve,  the  load  of  cotton  mills 
far  overtops  all  others,  and  is,  as  a  rule,  a  day  rather  than  a 
night  load.  This  curve  shows  the  load  on  the  electric  station 
during  the  24  hours  of  an  April  day,  when  the  demands  for 
light  in  cities  and  towns  are  at  neither  the  highest  nor  lowest 
point.  In  the  morning,  the  mill  load  came  on  mainly  between 
6  and  6:30,  reached  its  maximum  at  9  a.  m.,  declined  to  one- 
fourth  of  its  full  amount  during  the  noon  hour,  was  near  the 
maximum  again  at  3  p.  m.,  and  dropped  off  entirely  from  6  to  7 
in  the  evening,  leaving  the  lighting  and  mixed  loads. 

While  the  load  at  9  in  the  morning  was  11,400  kw,  and  at  3  in 


November  14,  1908. 


ELECTRICAL  WORLD. 


1071 


the  afternoon  was  11,100  kw,  the  load  at  7  p.  m.  was  only 
1900  kw,  and  the  highest  figure  of  the  night,  reached  at  8  p.  m., 
was  only  2250  kw.  From  i  to  4  a.  m.  the  load  remained  uni¬ 
form  at  1400  kw,  the  lowest  figure  for  the  entire  24  hours.  This 
minimum  of  1400  kw  is  12.2  per  cent  of  the  maximum  of 
11,400  kw. 

During  the  24  hours  the  output  of  the  station  was  151,500 
kw-hours,  giving  an  average  load  of  6312  kw,  or  55.3  per  cent 
of  the  maximum  load.  As  may  be  seen  on  inspection  of  the 
load  curve,  approximately  five-sixths  of  the  station  output  dur¬ 
ing  24  hours  occurred  between  6  a.  m.  and  6  p.  m.,  leaving  only 
one-sixth  for  the  hours  between  6  p.  m.  and  6  the  next  morning. 

In  another  Southern  hydro-electric  plant  operating  mainly 
on  a  cotton  mill  load,  the  entire  output  during  24  hours,  in 
April,  was  40,620  kw-hours,  corresponding  to  an  average  load 
of  1692  kw.  From  6  a.  m.  to  6  p.  m.  the  output  of  this  plant 
was  36,007  kw-hours,  giving  3000  kw  as  the  average  load  during 
the  12  hours  of  daylight,  while  the  following  12  hours  of  night 
had  an  output  of  only  4613  kw-hours,  an  average  of  384  kw. 
More  than  88  per  cent  of  the  output  of  this  plant  during  the 
24  hours  thus  occurred  between  6  a.  m.  and  6  p.  m.,  and  the 
average  night  load  was  only  12.8  per  cent  of  the  average  day 
load. 

With  these  figures  showing  the  great  excess  of  day  over 
night  loads  is  to  be  considered  the  fact  that  the  cotton  mills 
do  not  usually  operate  during  Saturday  afternoons,  or  on  Sun¬ 
days.  In  other  words,  the  great  loads  of  these  Southern  hydro¬ 
electric  systems  are  in  the  main  available  only  about  66  hours 
per  week,  and  80  to  90  per  cent  of  the  water  that  they  use  for 
power  must  pass  through  the  wheels  during  these  hours. 

Such  facts  point  to  the  great  importance  of  water  storage 
on  the  rivers  of  the  South,  in  those  sections,  at  least,  where 
cotton  mi|ls  are  the  main  load.  Unfortunately,  in  the  cotton 
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Standard  and  unusual  conditions  must  obtain  to  justify  the 
adoption  of  motor-generator  sets.  On  the  other  hand,  in  sub¬ 
stations  feeding  a  very  mixed  load  of  lamps  and  motors,  the 
conditions  vary  widely  and  make  it  necessary  for  the  engineer 
to  consider  the  conditions  in  detail  before  selecting  the  proper 
converting  apparatus.  The  author  lists  several  sizes  of  syn¬ 
chronous  converters,  synchronous  and  induction  motor-driven, 
low-voltage,  direct-current  generators,  and  compares  their  rela¬ 
tive  advantages  and  disadvantages  with  the  object  of  determin¬ 
ing  which  of  the  three  types  is  best  suited  to  the  conditions 
usually  found  in  substations  supplying  direct  current  to  a 


TABLE  I.— 2S-CYCLE  SYN'CHROXOUS  CONVERTERS. 

Floor 

Combined  Space  V 


Net 


Efficiency. 

in 

Tncludinff 

Full 

V, 

Square  Trans- 

Rating. 

Load.  Load. 

Load. 

Feet. 

former. 

300-kw, 

330-kw, 

6-polc,  three-phase  converter  1 
25-cycle  transformer . ] 

89.5 

88.5 

86.5 

91 

32,000 

500-kw, 

SSO-kw, 

6-pole,  six-phase  converter..  1 
25-cycle  transformer . i 

[  90)4 

9054 

8854 

132 

48,000 

i,ooo-kw, 

1 , 1 00-kw, 

lo-pole,  six-phase  converter.  T, 
2S-cycle  transformer . J 

91)4 

9054 

90 

170 

93>ooo 

3,000-kw, 

2,200-kw, 

18-pole,  six-phase  converter..! 
2S-cycle  transformer . J 

9254 

9J)4 

9^54 

403 

2  10  000 

60-CYCLE  SYNCHRONOUS  CONVERTERS. 

300-kw, 

330-kw, 

12-pole,  six-phase  converter.. 
60-cycle  transformer .  , 

[  88 

86.7 

82. 5 

96 

40,000 

500-kw, 

16-pole,  six-phase  converter. 

J  89 

87 

83 

ISO 

55,000 

SSO-kw, 

60-cycle  transformer . 

125-250-volt,  three-wire  bus,  and  receiving  energy,  first,  from  a 
66oo-volt,  three-phase,  25-cycle  generating  station,  and,  second, 
from  a  generating  station  having  the  same  type  of  generators, 
but  having  a  frequency  of  60  cycles. 

The  synchronous  converters  listed  in  Table  I  are  equipped 
with  regulating  poles  capable  of  giving  a  range  of  from  240  to 
300  in  the  direct-current  voltage.  This  means  of  controlling 
the  direct-current  voltage  is  radically  different  from  anything 
heretofore  employed  and  represents  the  latest  advance  in  the 
art  of  manufacturing  this  particular  class  of  apparatus.  In  any 
synchronous  converter  the  direct-current  voltage  has  a  definite 
value  or  ratio  with  respect  to  the  alternating-current  voltage 
impressed  upon  the  collector  rings  which  can  be  varied  within 
certain  limits  by  changing  the  width  of  the  pole  arc.  The 
function  of  the  regulating  pole  is  to  vary  the  width  of  this  arc, 
and  hence  the  ratio  of  alternating-  to  direct-current  e.m.f.  by 
assisting  or  opposing  the  flux  in  the  main  pole.  In  other  re¬ 
spects  the  converters  are  similar  to  standard  machines.  Three- 
phase,  air-blast  transformers  have  been  used  in  compiling  these 
figures.  The  primary  windings  are  provided  with  four  2j^  per 
cent  taps,  and  the  secondary  windings  are  so  arranged  that  a 
connection  can  be  made  for  the  neutral  of  a  three-wire  system. 


States,  the  rivers  lack,  in  the  main,  great  natural  storage 
reservoirs  in  the  form  of  lakes,  such  as  are  common  in  New 
York  and  New  England,  and  these  Southern  streams  often 
show  a  large  ratio  of  maximum  to  minimum  discharge,  reach¬ 
ing  140  to  I,  or  more. 

There  are,  however,  many  good  storage  sites  along  the  rivers 
themselves,  where  they  have  cut  deep  ravines  scores  and  hun¬ 
dreds  of  feet  below  the  general  level  of  the  country,  for  miles 
along  their  banks.  Hydro-electric  companies  will  serve  their 
interests  by  developing  these  storage  sites  as  far  as  practicable. 


Apparatus  for  Direct-Current  Substation. 

The  advantages  and  disadvantages  of  the  different  machines 
used  in  direct-current  substations  are  ably  set  forth  in  the 
paper  which  Mr.  E.  W.  Allen  read  before  the  Association  of 
Edison  Illuminating  Companies  at  its  recent  convention.  The 
author  dismisses  the  motor-converter  from  consideration  because 
of  Its  very  limited  use  in  this  country  and  bases  his  compari¬ 
sons  on  synchronous  converters  and  motor-generator  sets  of 
the  very  latest  type;  the  former  with  split-pole  regulation  and 
the  latter  with  commutating  poles.  The  paper  is  written  from 
the  viewpoint  of  the  central-station  man  because  in  railway 
practice  the  synchronous  converter  has  become  the  accepted 


TABLE  IL— 2S-CYCLE  SYNCHRONOUS  MOTOR-GENERATOR 
SETS. 


Combined  Efficiency  of 
Motor  and  Generator. 

Full 

)4 

54 

Floor 

Net 

Rating 

Load. 

Load. 

Load. 

Space. 

Weight. 

320-kw, 

300-kw, 

4-pole  alternator.  ! 
6-pole  generator..  , 

f  84 

8254 

77 

80 

50,000 

530-kw, 

500-kw, 

4-pole  alternator..! 
8-pole  generator.,  j 

'  8554 

83)4 

7954 

122 

68,000 

1,060-kw, 

i,ooo-kw, 

6-to-pole  alternator. ! 
lo-pole  generator,  i 

'  8754 

86 

82  54 

136 

98,000 

2,1 00-kw, 
2,ooo-kw, 

10- pole  alternator.  1 
16-pole  generator.  J 

[  8854 

86)4 

8254 

440 

— 

60-CYCLE  SYNCHRONOUS 

MOTOR-GENERATOR  SETS. 

320-kw, 

300-kw, 

10- pole  alternator.  \ 

6-pole  generator.,  j 

8S 

8i)4 

67 

48,000 

530-kw, 

500-kw, 

lo-pole  alternator.  1 
8-pole  generator.. 

\S7y4 

86 

83 

IXO 

65,000 

1,060-kw, 

1,000-kw, 

14-pole  alternator.  1 
lo-pole  generator,  i 
24-pole  alternator.  1 
16-pole  generator.  . 

j  87)4 

86 

83 

140 

92,000 

2,1 00-kw, 
a,ooo-kw. 

[  8854 

8654 

83 

435 

— 

The  efficiencies  include  in  addition  to  the  losses  in  the  converter 
and  step-down  transformer,  the  losses  in  the  low-tension  cable 
connecting  the  two  machines. 

The  motor-generator  sets  listed  in  Table  II  consist  of  a  syn¬ 
chronous  motor  mounted  on  a  common  base,  with,  and  direct- 
connected  to,  a  commutating  pole,  shunt-wound  generator.  The 
motors  are  designed  to  operate  at  80  per  cent  leading  power 
factor,  so  there  is  available  in  each  machine,  in  addition  to  suffi¬ 
cient  capacity  to  drive  its  generator  at  full  output,  a  margin  of 
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6o  per  cent  of  its  rated  capacity  for  phase  control.  An  amortis- 
seur  winding  is  placed  over  the  revolving-field  coils  to  assist  in 
starting  and  to  relieve  any  tendency  on  the  part  of  the  motor  to 
pulsate.  The  field  winding  of  the  motor  is  designed  for  excita¬ 
tion  at  125  volts  and  if  current  at  this  voltage  is  not  available, 
exciters  should  preferably  be  direct-connected  to  the  sets.  Their 
cost,  however,  is  not  included  in  the  figures  given.  The  cur¬ 
rent  output  of  the  generators  is  based  on  275  volts,  but  they  will 
commutate  this  current  successfully  at  any  voltage  between  240 
and  300. 


TABLE  III  — as-CYCLE,  INDUCTION  MOTOR  GENERATOR  SETS. 


Combined  Efficiency. 

Floor  Space 

Full 

A 

in  Square 

Net 

Rating. 

Load. 

Load. 

Load. 

Feet 

Weight. 

430-hp,  4-poIe  motor . 

300-kw,  6-pole  generator. 

86 

84 

80^ 

80 

49,000 

700-hp,  4-^le  motor . 

500-kw,  8-pole  generator. 

87^4 

SsA 

8214 

122 

— 

1,400-hp,  6-pole  motor . 

i,ooo-kw,  lo-pole  generator 
a,8oo-hp,  lo-pole  motor. ... 
a,ooo-kw,  16-pole  generator 

87H 

8654 

83^4 

136 

90,000 

•  88K 

87 

84^ 

440 

200,000 

60-CYCLE,  INDUCTION 

MOTOR 

GENERATOR  SETS. 

4ao-hp,  lo-pole  motor. . . . 
300-kw,  6-pole  generator. 

»s'A 

83^4 

7954 

67 

47,000 

700-hp,  lo-pole  motor. . . . 
500-kw,  8-pole  generator. 

■  87 

8S 

SiH 

110 

62,000 

1,400-hp,  14-pole  motor.. . . 
1,000-kw,  lo-pole  generator 
a,8oo-hp,  24-pole  motor. . . . 
2,000-kw,  16-pole  generator 

'  87^ 

86 

82)4 

140 

95,000 

*1  88J4 

86 

82  J4 

435 

215,000 

The  induction  motor-generator  sets  listed  in  Table  III  are,  in 
general,  similar  to  the  synchronous  motor-generator  sets  listed 
in  Table  II.  The  rotors  of  the  induction  machines  are  equipped 
with  a  definite  three-phase,  star-connected  winding,  the  open 
end  of  each  phase  being  connected  to  a  collector  ring  mounted 
on  the  end  of  the  shaft.  An  external  resistance  is  placed  in 
series  with  this  winding  to  limit  the  flow  of  current  and  in¬ 
crease  the  torque  when  the  motor  is  started.  This  resistance  is 
short-circuited  in  successive  steps  by  means  of  a  controller,  the 
last  step  being  short-circuited  when  the  motor  reaches  full 


TABLE  IV.— COMPARATIVE  EFFICIENCIES,  PRICES,  FLOOR 
SPACE  AND  WEIGHTS. 


EFFICIENCIES. 


Kw. 

Syn.  Mot 
CaDacity.  Gen.  Set. 

25  Cycles.- 
Ind.  Mot. 
Gen.  Set. 

Syn. 

Convtr. 

r— — 60  Cycles.- 
^n.  Mot.  Ind.  Mot. 
Gen.  Set.  Gen.  Set. 

Syn. 

Convtr. 

300 

Full  load 

84 

-1-2.4% 

-1-  6.5% 

86  >4 

— 1.4% 

-1-  2.2% 

H  “ 

8254 

-f2.I% 

-f  7.6% 

85 

— 2.0% 

-f  2.1% 

A  “ 

77 

-i-4.0% 

-1-12.3% 

SiH 

87% 

— 2.7% 

-f  1.0% 

500 

Full  “ 

85^ 

-f2.3% 

+  6.1% 

—8.5% 

-h  1.4% 

H  " 

83^4 

-1-2.1% 

•f  7-7% 

86 

—1.1% 

+  1.2% 

A  “ 

79  Vi 

-f3.8% 

-i-11.0% 

*3  , 

— 2.7% 

•  .  •  . 

1,000 

Full  •• 

87/2 

+  .3% 

-1-  4.8% 

87)4 

—  .3% 

g  :: 

86 

-1-  .6% 

+  5.2% 

86 

—  .6% 

8254 

-1-1.7% 

-1-  9-4% 

83 

—  .3% 

2,000 

Full  “ 

88  ^ 
8614 
82J4 

-1-  .6% 

-1-  4-5% 

88^ 

—  .3% 

+  .3% 

-1-  S-7% 

86 

—  .3% 

.... 

-t-2.4% 

+  9-3% 

83 

—  .3% 

.... 

300. 

$26.17 

PKICE 

+  .6% 

PER  KW. 

-  4.0% 

$25-75 

-h  .3% 

—  3-0% 

500. 

24.70 

—1.4% 

— n.7% 

23.20 

+  .9% 

—  2.0% 

1,000. 

20.25 

— 3-0% 

—  .5% 

19-45 

-f  .2% 

2,000.  * 

19.10 

— 2.0% 

-f  10.0% 

18.10 

-1-5.0% 

.... 

300* 

500. 

80 

122 

FLOOR 

Same  as 

SPACE. 

-l-i3-7% 
-1-  8.3% 

67 

110 

Same  as 

+43-0% 

-1-36.0% 

1,000. 

136 

Syn.  Mot. 

-1-25.0% 

140 

^n.  Mot 
Gen.  Set. 

2,000. 

440 

Gen.  Set 

—  8.4% 

435 

300. 

50,000 

WEIGHTS. 

- 2.0%  - 36.0% 

48,000 

— 2.0% 

—16.7% 

500. 

68,000 

— 4-4% 

— 30-0% 

65,000 

—4-6% 

—15-4% 

1 ,000 . 

98,000 

—8.1% 

—  5-0% 

92,000 

—3-3% 

•  •  •  • 

2,000. 

215,000 

— 7.0% 

—  2.3% 

212,000 

—1.4% 

speed.  The  generators  are  duplicates  of  those  forming  part  of 
the  synchronous  motor  sets  previously  described. 

The  synchronous  motor-generator  set  has  been  selected  as  a 
basis  for  the  comparisons  made  in  Table  IV.  The  values  for 
the  synchronous  converters  and  induction  motor  sets  are  ex¬ 
pressed  in  percentage  of  the  corresponding  values  in  the  syn¬ 
chronous  motor  set.  The  sign  preceding  a  figure  denotes 
whether  it  should  be  added  to  or  subtracted  from  the  figure 
given  on  the  synchronous  motor. 


An  analysis  of  the  figures  given  in  Table  IV  will  show  that 
the  25-  and  60-cycle  synchronous  converters  are  superior  in  effi¬ 
ciency  at  all  loads  to  either  type  of  motor-generator  set,  the  dif¬ 
ference  being  particularly  marked  at  light  load  on  the  25-cycle 
machine.  The  brush  friction  and  windage  constitute  a  rela¬ 
tively  larger  proportion  of  the  losses  in  the  60-cycle  converter, 
and  its  efficiency  at  light  load  only  exceeds  that  of  the  motor- 
generator  set  by  a  small  amount.  The  induction  motor  set  is 
more  efficient  than  the  synchronous-motor  set  at  25  cycles,  but 
less  efficient  at  60  cycles.  The  comparatively  low  efficiency  of 
ihe  300-  and  500-kw,  25-cycle  synchronous  motor-generator  sets 
may  be  attributed  to  the  extra  material  placed  in  the  motor  for 
phase  control  and  difficulties  inherent  in  the  design  of  a  high- 
voltage,  high-speed  machine  having  a  small  number  of  poles 
and  consequently  a  small  diameter. 

With  the  single  exception  of  the  2000-kw,  25-cycle  unit  the 
synchronous  converters  are  less  expensive  in  both  frequencies 
than  the  motor-generator  sets.  In  the  larger  sizes  the  25-cycle, 
induction-motor  sets  are  less  expensive  than  either  of  the  s)m- 
rhronous  machines.  The  high  cost  of  the  300-kw,  25-cycle  in¬ 
duction-motor  set  is  due  to  the  external  starting  devices,  which 
constitute  a  relatively  large  proportion  of  the  cost  of  the  motor. 
The  60-cycle  synchronous  motor-generator  sets  are  less  expen¬ 
sive  in  all  sizes  than  the  induction  machines  listed  at  this  fre-  • 
quency. 

The  saving  in  floor  space  occupied  by  a  motor-generator -set 
over  that  occupied  by  a  synchronous  converter  and  its  acces¬ 
sories  has  heretofore  been  advanced  as  an  argument  in  favor 
of  the  former,  but  as  the  induction  regulator  and  series  booster 
are  no  longer  necessary,  this  advantage  of  the  motor-generator 
set  is  partially  overcome.  If  the  transformers  can  be  located  on 
a  gallery,  a  greater  capacity  in  synchronous  converters  than  in 
motor-generator  sets  can  be  installed  in  a  substation  of  given 
floor  space. 

It  is  often  necessary  to  increase  the  output  of  substations 
having  limited  floor  space  and  headroom  by  the  installation  of 
larger  units.  Instances  of  this  kind  are  found  in  substations 
located  in  the  basement  of  office  buildings  in  large  cities.  The 
conditions  here  imposed  have  been  successfully  met  by  a  verti¬ 
cal  synchronous  converter.  In  one  case  with  which  the  writer 
is  familiar,  the  use  of  this  machine  permitted  the  output  of  the 
substation  to  be  increased  50  per  cent  over  that  possible  with 
any  other  machine  available. 

The  weight  of  the  motor-generator  sets  is,  owing  to  the 
high  speed,  slightly  less  than  that  of  the  synchronous  converters, 
with  its  accessories,  the  induction  motor  weighing  less  in  both 
frequencies  than  the  synchronous-motor  set. 

Continuity  of  service  can,  with  careful  attendance,  be  obtained 
from  all  three  classes  of  machines.  At  first  glance  it  would  ap¬ 
pear  that  the  motor-generator  set  is  superior  in  this  respect  to 
the  synchronous  converter,  but  a  study  of  the  “complaints”  re¬ 
ceived  by  a  large  manufacturing  company — which  has  built  and 
sold  several  hundred  thousand  kilowatts  of  low-voltage  motor- 
generator  sets  and  converters — does  not  indicate  any  superiority 
of  the  former  over  the  latter.  The  excellent  protection  afforded 
by  the  use  of  speed-limiting  devices,  reverse-current  relays,  and 
circuit-breakers,  practically  eliminates  the  possibility  of  dam¬ 
age  due  to  runaways  or  overloads. 

Voltage  regulation  over  wide  ranges  is  a  matter  of  great 
importance  in  the  class  of  substations  considered  by  the  author. 
Three-wire  systems  require  a  range  in  voltage  of  at  least  240 
to  275  volts  and  in  many  cases  a  considerably  higher  voltage 
than  the  last-named  figure  is  required  for  charging  storage  bat¬ 
teries.  Excellent  results  have  in  the  past  been  obtained  from 
shunt-wound  generators,  but  it  has  been  found  necessary  to  add 
a  large  amount  of  extra  shunt-field  copper  and  magnetic  mate¬ 
rial  to  secure  good  operation  over  this  range  in  voltage.  The 
addition  of  cewnmutating  poles  has  made  it  possible  to  operate 
high-speed  generators  with  excellent  commutation  at  voltages 
considerably  below  normal,  but  they  do  not  assist  materially  in 
reaching  the  higher  ranges.  It  is  the  usual  practice  to  base  the 
current  output  on  the  highest  voltage,  and  it  has  not  been  prac¬ 
ticable  to  obtain  appreciably  higher  voltages,  even  though  the 
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output  was  kept  constant  by  a  reduction  of  the  current  in  pro¬ 
portion  to  the  increase  in  voltage.  With  the  synchronous  con¬ 
verter  equipped  with  regulating  poles  it  is  possible  to  obtain 
a  wide  range  in  voltage  without  materially  increasing  the  cost 
over  that  required  to  give  a  lower  range. 

The  excitation  of  a  regulating-pole  converter  can  be  con¬ 
trolled  by  means  of  an  automatic  regulator,  and  the  direct- 
current  voltage  kept  constant  even  with  wide  variations  in  the 
voltage  of  the  alternating-current  supply.  The  regulator  may 
also  be  adjusted  to  hold  a  constant  load  on  the  converter  and 
cause  storage  batteries  or  other  machines  to  carry  fluctuations 
in  the  load  beyond  a  predetermined  amount.  Advantage  can 
be  taken  of  this  point  when  the  energy  is  purchased  from  a 
transmission  company  whose  rate  of  charge  is  based  on  the 
maximum  demand. 

The  ability  to  furnish  a  leading  current  to  the  line  and  im¬ 
prove  the  power  factor  and  hence  the  regulation  and  output  of 
the  generating  and  transmitting  equipment  constitutes  one  of 
the  greatest  advantages  of  synchronous  over  induction  ma¬ 
chines.  The  large  increase  in  the  use  of  small  induction  motors 
has  forced  upon  generating  stations  a  low  power-factor  load 
that  greatly  diminishes  the  energy  output  of  its  generators  un¬ 
less  some  means  is  provided  to  overcome  this  condition.  An 
induction  motor-generator  is  obviously  unsuited  for  installation 
on  a  system  of  this  kind,  since  it  tends  to  aggravate  rather  than 
remedy  an  existing  trouble.  The  synchronous  converter  will  be 
of  considerable  help,  but  its  ability  to  supply  leading  current  to 
the  line  for  raising  the  power  factor  is  small  when  referred  to 
its  rating  as  a  converter,  and  its  capacity  for  this  work  can  be 
increased  only  at  considerable  expense.  The  synchronous 
motor-generator  set  is  the  logical  choice  for  installation  on  a 
system  carrying  a  low  power-factor  load,  as  extra  capacity  for 
improving  the  power  factor  can  be  furnished  at  a  small  increase 
in  the  first  cost.  For  example ;  A  1250-kv-amp  motor  will 
drive  at  full  output  a  looo-kw  generator  and  in  addition  deliver 
to  the  line  750-kv-amp  for  improving  the  power  factor. 


Storage  batteries  are  installed  in  the  majority  of  lighting  sub¬ 
stations,  and  direct-current  starting  is  to  be  recommended  m 
such  cases  for  all  three  classes  of  machines.  If  direct  current 
cannot  be  obtained  from  such  a  source,  a  failure  of  the  alternat¬ 
ing-current  supply  will  cause  a  complete  shutdown  of  the  sub¬ 
station  and  require  the  starting  of  at  least  one  unit  from  the 
alternating-current  side,  after  which  direct  current  will  be 
available  for  starting  the  remaining  units.  All  of  the  machines 
described  are  admirably  adapted  for  starting  from  the  alternat¬ 
ing-current  side.  The  resistance  in  the  secondary  circuits  of  the 
induction  machine  limits  the  flow  of  current  at  starting  to  a 
value  considerably  less  than  that  required  at  full  load.  Syn¬ 
chronous  motors  are  started  by  means  of  starting  compensators 
connected  between  the  motor  terminals  and  the  line.  Syn¬ 
chronous  converters  can  be  started  from  one-third  and  two-third 
taps  on  the  secondary  of  their  transformers.  When  motors  are 
started  in  this  manner  it  is  not  necessary  to  synchronize  them 
with  the  line;  consequently  the  machines  may  be  very  quickly 
started  from  rest  and  placed  under  load.  Alternating-current 
starting  motors  possess  a  number  of  disadvantages  without 
offering  any  particular  advantages  over  the  methods  of  starting 
described  above  and  their  use  is  not  recommended. 

Twenty-five-cycle  synchronous  converters  equipped  with  regu¬ 
lating  poles  are  superior  to  all  types  of  machines  listed  in  those 
qualities  which  ordinarily  govern  the  selection  of  low-frequency 
substation  apparatus.  Sixty-cycle  synchronous  converters  are 
more  efficient  than  either  type  of  motor-generator  set,  but  af¬ 
ford  a  relatively  small  margin  for  correcting  the  power  factor 
of  the  system,  and  s)rnchronous  motor-generator  sets  on  ac¬ 
count  of  their  ability  to  supply  a  larger  amount  of  leading  cur¬ 
rent,  with  consequent  improvement  in  power  factor,  are  more 
generally  used  at  the  higher  frequency.  Sixty-cycle  induction 
motor-generator  sets  are  the  least  efficient  of  all  and  as  they 
possess  the  added  disadvantage  of  lowering  the  power  factor 
of  the  line,  are  seldom  recommended  for  lighting  and  power 
substations. 


CENTRAL  STATION 

MANAGEMENT,  POLICIES  AND  COMMERCIAL  METHODS 


Advertising  by  Electric  Light  and  Power 
Companies. 

By  Norman  G.  Meade. 

As  to  just  what  constitutes  the  duties  of  an  advertising  man¬ 
ager  of  an  electric  light  and  power  company  seems  to  be  looked 
at  from  different  standpoints.  The  truly  commercial  spirit  that 
is  embodied  in  the  advertising  department  of  mercantile  estab¬ 
lishments  is  many  times  lacking.  For  this  reason  expenditures 
for  advertising  are  frequently  placed  where  less  good  is  accom¬ 
plished  than  would  have  been  had  the  manager  kept  in  closer 
touch  with  the  various  departments  and  endeavored  to  aid  those 
whose  business  was  falling  below  normal. 

Favorable  publicity  of  any  kind  is,  of  course,  beneficial,  but  if 
secured  with  a  specific  object  in  view,  greater  results  can  be 
secured  than  by  promiscuous  advertising. 

Let  us,  for  example,  analyze  the  activities  of  the  department 
store  advertising  manager.  He  knows  at  all  times  what  the 
various  departments  are  doing,  the  approximate  amount  of  their 
sales,  the  stock  that  is  becoming  unseasonable,  the  arrival  of 
new  goods,  etc.  He  has  frequent  and  regular  interviews  with 
the  department  managers,  and  his  work  is  laid  out  in  accordance 
with  his  knowledge  of  the  affairs  of  his  company.  He  takes 
the  initiative  in  all  forms  of  advertising  and  lays  his  plans  be¬ 
fore  the  company  for  approval. 

So  it  should  be  with  electric  light  and  power  companies.  The 
advertising  manager  should  follow  the  activities  of  mercantile 
establishments  and  keep  in  close  touch  with  all  the  new  business 
departments.  He  should  receive  regular  reports  of  all  contracts 


signed,  and  comparative  figures  of  business  in  the  preceding 
month  and  year.  In  this  manner,  the  weak  points  will  be  dis¬ 
closed,  and  the  advertising  for  a  certain  length  of  time  directed 
to  aid  the  department  most  in  need  of  it. 

Co-operation  between  the  advertising  department  and  the 
other  departments  of  a  company  is  essential,  and  can  be  created 
by  the  manager  if  he  impresses  the  fact  upon  the  minds  of 
other  managers  that  he  is  working  for  their  benefit. 

The  writer  has  in  mind  an  electric  light  and  power  company 
which  was  starting  a  new  campaign  for  the  sale  of  electric 
irons.  The  manager  of  the  heating  department  had  been  very 
successful  with  another  company  and  would  have  been  much 
benefited  by  the  co-operation  of  the  advertising  manager,  but 
nothing  was  done  on  his  part  to  aid  in  the  new  campaign.  It 
too  often  happens  that  the  advertising  manager  waits  for 
orders  and  does  not  realize  that  his  success  and  that  of  the 
department  rests  upon  his  initiative.  Advertising  departments 
are  maintained  for  the  purpose  of  creating  business  and  new 
ideas,  and  the  manager  should  be  just  as  alert  as  the  general 
manager  of  the  contract  department. 

There  are  other  things  to  be  considered  also.  Artistic  fea¬ 
tures  of  advertising  are  sometimes  made  the  prominent  issue, 
but  these  alone  would  fall  down  completely  without  persuasive 
and  logical  wording.  It  follows,  therefore,  that  the  advertising 
manager  should  be  a  ready  and  forceful  writer  and  possess  a 
good  technical  knowledge  of  the  lighting  and  power  industry. 
Another  important  matter  is  the  “follow  up”  correspondence, 
which  should  be  passed  upon  in  every  case  by  the  manager. 
A  too  rigid  censorship  cannot  be  maintained,  as  such  corre¬ 
spondence  reaches  intelligent  people  to  say  the  least,  and  busi- 


1074 


ELECTRICAL  WORLD. 


V0L.  LII,  No.  20. 


ness  men  who  are  severely  critical  about  business  correspond¬ 
ence,  and  a  poorly  worded  or  illogically  worded  letter  would  do 
far  greater  harm  than  good. 

In  conclusion,  it  is  sufficient  to  say  that  it  is  up  to  the  adver¬ 
tising  manager  to  keep  his  company  in  the  public  eye  in  such  a 
manner  as  to  secure  a  maximum  of  results  with  a  minimum  ex¬ 
penditure. 


Electric  Refrigeration  for  the  Ice-Cream 
Maker. 

By  R.  L  Lloyd. 

One  of  the  most  important  uses  for  the  small  electrically- 
driven  refrigerating  machine  is  with  the  ice-cream  maker, 
usually  classed  as  “baker  and  confectioner.”  The  acknowl¬ 
edged  extravagant  use  of  ice  with  this  class  of  user,  the  low 
temperature  required  and  the  added  cost  of  the  salt  neces¬ 
sary,  all  help  toward  making  the  installation,  of  refrigerating 
machines  very  profitable  investments.  The  time  of  the  solici¬ 
tor  will  be  well  spent  in  interesting  the  financially  able  among 
this  class  of  business  men.  The  term  “financially  able”  is  used 
advisedly,  because  the  cost  of  installation  is  considerably 
higher,  about  50  per  cent,  than  in  other  classes  of  business. 
It  would  probably  always  run  considerably  above  $1,000. 

One  of  a  half  dozen  cases  is  here  cited.  The  figures  are 
taken  from  actual  experience.  Mr.  S -  has  a  large  ice¬ 

cream  parlor  where  an  average  of  200  qt.  of  ice  cream  per 
day  throughout  the  year  arc  made  and  sold.  On  hot  days  or 
holidays  as  high  as  800  qt.  or  900  qt.  have  been  sold.  Before 
the  installation  of  the  refrigerating  machine  the  ordinary  sum¬ 
mer  requirements  were  16  tons  of  ice  and  about  3  tons  of 
salt  each  week.  In  the  summer  season  most  of  the  ice  cream  13 
served  in  the  store.  In  winter  all  but  a  small  proportion  must 
be  iced  and  sent  out.  Consequently,  the  greatest  saving  on 
account  of  the  machine  is  shown  in  the  hot  weather. 

The  summer  business  formerly  required  the  hiring  of  one  ad¬ 
ditional  man  at  $40  per  month.  Motors  were  used  to  drive  the 
ice-cream  machine  and  a  series  of  column  fans;  a  total  of  7 
hp,  the  cost  of  energy  for  which  averaged  $22.55  per  month, 
or  taking  the  summer  average  for  a  more  equitable  compari¬ 
son,  $34.92.  The  expense  items  for  June,  July  and  .\ugust, 
which  were  to  be  affected  by  the  introduction  of  the  refrigerat¬ 
ing  machine  were : 


Ice — 16  tons  per  week  at  $3.00—13  weeks .  $624.03 

Salt — 400  bushels  per  month  at  35  cents — 3  months .  420.00 

Labor— one  man  at  $40.00 — 3  months .  120.00 

Energy — 7  hp  in  motors .  104.76 


$1268.76 

After  the  machine  was  installed  and  running  regularly,  the 
costs  covering  the'same  period  of  the  following  year  were: 


Ice — 1 12  tons  at  $3-00 . . $336.00 

Salt — 550  bu.  at  35  cents .  196.00 

Labor — one  man  eliminated . 

Electric  energy,  oil,  fuses,  etc .  227.61 


$759.61 

To  this,  of  course,  must  be  added  interest  and  depreciation 
charges;  interest  on  the  cost  of  the  entire  change  at  the  rate 
of  5  per  cent ;  depreciation  at  10  per  cent  on  the  machinery 
and  piping.  These  total  $325,  which  for  one-fourth  of  the 
year  equals  $81.25. 

There  is  thus  shown  a  saving  of  $427.90  on  account  of  the 
operation  of  the  artificial  refrigeration  for  so  short  a  period 
as  three  months.  But  it  should  be  remembered  that  the  period 
selected  for  the  comparison  is  the  one  where  the  greatest  sav¬ 
ing  could  naturally  be  shown.  The  full  year  will  not  make  a 
proportionate  showing  for  several  reasons.  The  equipment  is 
here  working  at  its  best  efficiency.  At  other  periods  a  much 
larger  proportion  of  ice  cream  must  be  packed  and  sent  out 
and  there  is  no  labor  charge  to  figure  ag^ainst.  Interest  and 
depreciation  charges  run  right  along,  and  it  is  well  to  have  a 
general  overhauling  of  the  ammonia  compressor  at  the  end  of 
each  year  to  prevent  the  necessity  of  repairs  which  might 
otherwise  be  compulsory  at  an  inconvenient  time.  \  repair 


charge  of  $20  per  year  may  fairly  be  added  to  the  previous  fig¬ 
ures  and  will  cover  the  renewal  of  ammonia,  oil,  valves,  etc. 
A  net  saving  of  $600  for  the  entire  year  could  no  doubt  be 
shown. 

The  extra  cost  for  electrical  energy  was  about  $448,  which  is 
more  than  made  up  by  the  three  months’  saving  in  ice  and  salt 
alone.  But  even  if  not  a  dollar  were  saved  by  the  introduction 
of  artificial  refrigeration,  the  elimination  of  the  heaviest  labor 
in  this  business,  the  avoidance  of  the  dampness  and  slop  inci¬ 
dent  to  the  use  of  ice  would  induce  any  man  to  install  an  outfit 
once  he  appreciated  these  advantages.  And  with  the  advent  of 
the  new  insulated,  dry  ice-cream  carriers,  use  of  which  will 
abolish  ice  for  delivery  purposes  also,  Elysium  for  the  ice¬ 
cream  maker  seems  near  at  hand. 

The  outfit  used  in  the  above  case  is  shown  in  the  illustration. 
A  two-ton  Brunswick  refrigerating  machine  is  belt-driven  by 
a  S-hp,  two-phase  General  Electric  motor.  It  is  operated  9 
to  15  hours  per  day  and  cools  a  large  body  of  brine  in  a  tank 
854  ft.  long,  2j4  ft.  wide  and  3J4  ft.  deep,  sunk  in  the  floor  of 
the  basement  It  was  so  placed  on  account  of  the  limited 
space.  The  want  of  room  was  a  serious  factor  in  the  problem 

when  the  machine  was  first  considered,  but  Mr.  S -  says  he 

now  has  more  room  than  he  had  before. 

The  brine  is  circulated  from  this  tank  by  a  No.  5  Gould 
rotary  pump,  shown  with  the  white  frost  on  it  a  little  to  the 


REFRIGERATING  MACHINE  AND  BRINE  PUMP. 


right  of  the  middle  of  the  illustration.  It  is  belt-driven  from 
a  countershaft  above  by  the  2-hp  motor,  which  also  drives  the 
column  fans  before  mentioned.  There  are  three  cabinets  and 
an  ice-cream  machine  cooled  by  the  brine.  The  serving  cabi¬ 
net  in  the  store  on  the  floor  above  is  6  ft.  x  2j4  ft.  x  2j4  ft. 
deep  and  holds  12  cans  of  different  sizes  suited  to  the  demand 
for  the  various  flavors.  The  icing  of  this  cabinet  was  formerly 
one  of  great  inconvenience,  and  was  occasionally  the  direct 
cause  of  loss  of  customers  who  would  not  brook  delay.  The 
other  cabinets  are  for  hardening  and  storing  in  the  basement. 
One  is  the  same  size  as  the  above ;  the  other  8  ft.  x  3J4  ft.  x  2J4 
ft.  deep,  holds  12  40-qt.  cans.  They  are  not  shown  in  the  en¬ 
graving  and  are  on  a  separate  circuit  of  the  brine  piping  which 
branches  just  beyond  the  pump.  Each  pipe  line  carries  a  check 
valve  to  prevent  back  flow.  The  total  capacity  of  the  three 
cabinets  is  950  qt.  of  ice  cream. 

The  brine  is  maintained  at  a  temperature  below  10  deg. 
Fahr.  In  the  hottest  weather  it  is  brought  down  to  nearly  zero 
when  stopping  for  the  night.  By  morning  it  will  have  risen 
5  deg.  to  8  deg.  The  serving  cabinet  is  usually  about  2  deg.  ' 
cooler  than  the  hardening  cabinet  on  account  of  the  compara¬ 
tively  warm  cream  put  into  the  latter.  .The  pipes  and  cabinets 
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are  all  well  insulated.  This  is  an  important  feature  when 
dealing  with  low  temperatures.  A  few  dollars  spent  for  this 
purpose  saves  many  in  the  cost  of  operation. 

This  installation  has  now  been  in  operation  for  18  months, 
through  two  summers.  The  second  summer  proved  just  as 
profitable  and  as  satisfactory  as  the  first.  Thinking  there 
might  have  been  some  difference  in  the  amount  of  business 
done  which  would  affect  the  comparison  shown  above,  special 

inquiry  was  made  on  this  point.  Mr.  S -  stated  that  as 

far  as  he  could  judge  from  receipts,  etc.,  any  difference  was 
inappreciable. 


Gasoline  Competition. 

By  H.  H.  MacPherson. 

“More  than  30  gasoline  plants  have  been  installed  on 
our  business  territory  within  the  last  year.”  Such  a  statement 
as  this  from  a  small  central-station  company,  with  no  new 
business  department  and  located  in  a  small  city,  would  not 
occasion  comment,  but  when,  as  in  this  case,  these  plants  have 
been  installed  in  a  large  city,  in  spite  of  the  efforts  of  an  up- 
to-date  new-business  department,  there  certainly  is  cause  for 
an  investigation. 

There  probably  always  will  be  a  few  gasoline  plants  in  every 
city,  because  no  gas  nor  electric  company  can  please  every 
one,  and  a  gasoline  plant  is  good  enough  and  cheap  enough 
to  attract  a  certain  class  of  consumers.  However,  a  gasoline 
plant  installed  in  a  good  store  in  the  heart  of  a  city’s  business 
territory  means  to  the  central-station  company  an  isolated 
plant  in  the  fullest  sense  of  the  word.  The  chief  trouble 
caused  to  a  central-station  company  by  an  isolated  plant  is 
the  example  which  it  sets  to  others.  Every  man  who  buys  a 
gasoline  plant  becomes  a  walking  and  talking  advertisement 
for  the  plant.  He  has  bought  it;  it  belongs  to  him,  and  he 
has  a  personal  pride  in  it.  He  shows  the  plant  to  every  one 
he  can.  He  tells  how  much  light  it  gives,  how  little  gasoline 
it  uses,  and  how  happy  he  is  with  half  the  money  saved  and 
in  his  pocket  that  formerly  went  to  “that  robI)er  corporation.” 
Moreover,  he  believes  what  he  says.  It  matters  not  if  he  does 
discard  it  and  go  back  to  electric  lamps,  he  will  never  admit 
that  anything  he  said  was  untrue.  He  always  states  some 
other  reason  for  taking  out  the  plant. 

The  past  experience  of  most  central-station  companies  with 
gasoline  plants  has  been  that  they  were  poor  arrangements, 
— their  own  worst  enemies.  When  one  was  installed, 
the  central-station  man  knew  that  it  would  soon  be  taken  out 
and  give  him  one  more  “horrible  example”  to  cite  in  keeping 
out  other  similar  plants. 

If  the  makers  of  gasoline  plants  have  so  improved  them  that 
they  are  now  free  from  the  objections  which  formerly  caused 
them  to  fail,  it  is  important  that  the  gas  and  electric  companies 
should  know  so  in  order  that  their  representatives  can  com¬ 
pete  on  even  terms  with  the  gasoline  men. 

The  fact  of  the  matter  is  that  the  arguments  and  methods 
that  used  to  work  successfully  do  not  fit  present  conditions  at 
all.  Formerly  prospective  users  of  gasoline  were  told  that 
gasoline  was  dangerous.  Now  years  elapse  between  explosions. 
Gasoline  plants  in  the  past  were  troublesome  and  inconvenient. 
They  give  very  little  trouble  now.  In  bygone  days  it  was 
difficult  to  obtain  permits  to  use  gasoline.  It  is  easy  to  get 
them  now.  Gasoline  plants  that  have  been  in  successful  use 
for  several  years  are  detrimental  to  arguments  of  rapid  de¬ 
preciation  and  unsatisfactory  service.  Lack  of  up-to-dateness 
is  still  a  good  argument,  but  it  loses  its  appeal  in  the  face  of 
a  high  bill  and  poor  illumination. 

The  modern  gasoline  plant  is,  in  fact,  a  very  cheap  and 
at  the  same  time  a  very  efficient  piece  of  apparatus.  It  will 
give  double  the  light  for  the  same  money  that  the  average  gas 
or  electric  installation  can  give,  and  it  does  not  easily  get  out 
of  order.  The  reservoir  must  be  filled  with  gasoline  and  a 
pump  must  be  used  once  a  day,  but  these  are  about  all  of  the 
.attention  required.  Of  course,  the  lighting  fixtures  do  not 


appear  up  to  date  and  the  air  of  the  room  is  heated  and 
vitiated  by  the  burning  vapor;  there  is  also  more  or  less  black¬ 
ening  of  the  ceilings  by  smoke.  When  a  live,  up-to-date  busi¬ 
ness  man  will  put  in  a  plant  with  the  objections  just  cited, 
there  are  certainly  some  reasons  other  than  a  saving  of  light¬ 
ing  bills.  The  reasons  for  such  action  can  best  be  ascertained 
by  studying  cases  where  gasoline  plants  have  been  installed. 

A  man  bought  a  small  pool  room  and  wanted  to  enlarge  it. 
A  representative  of  a  combined  gas  and  electric  company  sold 
him  some  cords,  reflectors  and  i6-cp,  64-watt  lamps,  which 
were  hung  in  pairs  about  4  ft.  apart  and  directly  over 
each  pool  table.  They  were  used  from  dusk  until  midnight. 
There  were  eight  pool  tables  and  there  were  four  i6-cp  lamps 
elsewhere  in  the  room.  The  illumination,  of  course,  was  poor. 
The  bill  for  the  first  month  was  $26.  The  owner  complained 
every  month,  and  just  as  regularly  the  representative  “ad¬ 
justed”  the  complaint.  Finally,  the  representative  explained 
the  cheapness  and  good  light  given  by  the  gas  cluster.  About 
the  time  when  the  consumer  was  becoming  converted  a  gaso¬ 
line  man  appeared  upon  the  scene.  The  pool  room  man  bought 
a  gasoline  plant  immediately.  That  plant  is  still  in  use,  the 
biggest  and  best  advertisement  that  the  gasoline  man  has.  The 
pool  room  man  is  delighted.  He  has  plenty  of  light,  which 
costs  less  than  one-half  what  the  electric  light  cost  him. 
The  gas  and  electric  company  lost  a  long-hour  lighting  con¬ 
sumer  and  a  prospective  customer  for  a  sign,  and  there  is  a 
brilliantly  lighted  pool  room  as  a  splendid  advertisement  for 
the  gasoline  system. 

The  pool  room  man  showed  to  a  certain  restaurant  keeper 
27  lamps  that  burned  every  night  from  dark  until  midnight, 
and  he  proved  by  his^  receipted  bills  that  the  total  cost  to  him 
per  month  for  gasoline,  repairs  and  maintenance  was  only  $29. 
This  interested  the  restaurant  man  so  much  that  he  visited 
every  similar  plant  in  the  city.  Each  owner  told  him  the  same 
story  of  a  double  or  triple  amount  of  pure  white  light  for 
one-half  the  cost  of  central-station  service.  Thus  convinced 
the  re.staurant  man  went  personally  to  the  agent  for  the  best 
of  the  gasoline  plants  and  asked  him  to  install  a  plant  in  his 
place.  This  plant  heated  the  coffee  urn  and  the  hot  water  urn, 
besides  doing  the  lighting.  It  is  still  in  use,  and  the  restaurant 
man  cannot  say  enough  in  praise  of  it. 

An  electric  company  found  that  its  downtown  direct-current 
lines  were  becoming  antiquated,  besides  being  very  much  over¬ 
loaded,  therefore  it  rebuilt  them  for  alternating  current.  Of 
course,  this  meant  the  changing  of  all  direct-current  arcs  on 
those  lines  to  alternating-current  arcs.  A  large  all-night  drug 
store,  which  paid  $45  to  $60  per  month  for  electricity,  mainly 
for  two  large  signs,  had  always  been  a  good  consumer  and  the 
lighting  was  satisfactory  to  the  managers.  Upon  the  changing 
ot  the  arcs  to  alternating  current  the  trouble  began.  The  new 
arcs  gave  much  less  light  for  the  same  money  than  had  the  old 
ones,  and  they  seemed  to  go  out  frequently  just  when  they  were 
most  needed.  The  electric  company  kept  trouble  men  on  the 
premises  most  of  the  time  for  a  year  changing,  trimming  and  re¬ 
pairing  these  arcs.  Finally  gas  clusters  were  installed  at  con¬ 
siderable  expense  to  the  management  of  the  drug  store.  They 
cut  the  bills,  but  did  not  give  the  required  amount  of  light  nor 
distribute  it  properly.  Moreover,  they  smoked  the  ceilings  when 
the  pressure  was  poor,  spoiled  the  air  in  the  room,  and  radiated 
intense  heat,  thereby  making  the  store  stifling  hot  in  the  sum¬ 
mer.  A  gasoline  solicitor  appeared  just  at  the  psychological 
moment,  and,  realizing  the  strategic  value  of  a  gasoline  plant  in 
such  a  good  store,  located  in  the  business  heart  of  the  city, 
offered  to  put  in  a  plant  on  90  days’  trial  and  take  pay  out  of 
the  monthly  saving  it  produced.  That  store  is  now  one  of  the 
best  lighted  in  the  city,  yet  the  cost  is  only  about  $15  per  month. 
This  one  installation  can  undoubtedly  be  proved  to  be  the 
clinching  argument  for  every  subsequent  gasoline  installation 
in  good  stores  throughout  that  city. 

The  proprietor  of  an  up-to-date  jewelry  store  had  had 
troubles  with  alternating-current  arcs  and  had  changed  to  gas 
clusters,  which  lighted  the  store  better  and  for  less  money  than 
the  arcs.  He  was  perfectly  satisfied  with  them  in  every  way 
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mainly  because  he  needed  only  two  gas  clusters  and  the  store 
had  exceptionally  good  ventilation.  However,  he  still  possessed 
two  clusters  of  electric  lamps  operated  on  a  flat  rate  for  window 
lighting.  The  lamps  became  old  and  blackened  and  he  asked  to 
have  them  changed  because  they  gave  such  very  poor  light. 
The  company  refused  on  the  ground  that  they  could  exchange 
lamps  only  when  they  were  entirely  burned  out.  The  proprietor 
then  asked  permission  to  remove  the  carbon-filament  lamps  and 
replace  them  with  tantalum  lamps  at  his  own  expense,  which 
permission  w'as  also  refused.  He  then  had  his  windows  wired 
around  the  top  at  his  own  expense  and  bought  and  installed  10 
tantalum  lamps  on  the  meter  at  the  straight  rate.  The  com¬ 
pany  held  him  to  the  flat  rate  on  the  clusters,  so  he  burned  them, 
too.  He  purchased  a  gasoline  plant,  which  costs  to  operate  less 
than  one-half  the  former  cost  and  gives  double  the  amount  of 
light.  Of  course,  he  is  one  of  the  worst  complainers  against 
the  electric  company  in  the  city. 

It  would  seem  that  typical  cases  such  as  those  just  cited  would 
be  enough  to  convince  any  central-station  management  that 
business  men  are  now  buying  light  instead  of  energy.  The  men 
who  discard  the  central-station  service  to  install  gasoline  would 
be  willing  to  pay  one-fourth  more  for  an  equal  amount  of 
illumination  by  electric  lamps  than  for  gasoline  because  they 
have  been  educated  to  the  superiority  of  electricity  for  business 
illumination.  However,  they  are  unwilling  to  pay  for  poor  elec¬ 
tric  lighting  three  or  four  times  what  excellent  lighting  with 
gasoline  would  cost. 

Therefore,  the  central-station  companies  should  advocate  the 
use  of  the  new  high-efficiency  lamps  and  should  install  them 
with  careful  consideration  for  the  requirements  of  each  place. 
If  the  representatives  keep  in  dose  touch  with  their  consumers 
and  particularly  with  the  consumers’  friends,  they  will  know 
when  to  start  talking  “more  light  for  the  same  money.”  When 
the  gasoline  agent  takes  the  prospective  customer  to  visit  satis¬ 
fied  users  of  gasoline,  the  central-station  company  representa¬ 
tive  can  show  the  consumer  electric  installations  much  better  in 
appearance,  besides  giving  better  distributed  light  at  nearly 
equal  cost. 

A  typical  case  in  proof  of  the  above  statement  was  that  of  a 
pawnbroker,  whose  store  was  kept  open  until  midnight 
every  night  and,  therefore,  used  a  large  amount  of  light.  His 
electric  installation  was  old  and  poorly  arranged,  so  that  the 
amount  of  light  which  he  received  for  his  money  was  very  small. 
The  contract  for  a  gasoline  plant  was  all  but  signed,  when  the 
representative  of  the  electric  company  found  out  just  what  had 
been  done,  presented  figures  on  the  cost  of  a  different  electrical 
installation  and  an  estimate  upon  the  probable  cost  of  opera¬ 
tion.  The  result  was  that  the  broker  spent  $100  on  wiring  and 
for  tungsten  lamps  and  diffusers.  He  now  obtains  four  times 
the  amount  of  light  he  had  before  and  it  is  distributed  properly. 
His  bills  are  one-fourth  more  than  before,  but  he  is  getting 
what  he  pays  for — light — and  he  is  perfectly  satisfied. 

The  objection  of  most  companies  to  advocating  the  use  of 
high-efficiency  lamps  is  that  they  cut  down  the  consumption 
without  producing  any  corresponding  financial  reimbursement 
to  the  company.  That  is  just  exactly  what  is  happening  now  by 
reason  of  the  let-alone  policy.  No  one  ever  heard  of  an  elec¬ 
trical  contractor  who  voluntarily  sold  high-efficiency  lamps  on 
the  “more-light-for-less-money”  principle.  It  is  much  easier  to 
obtain  business  on  the  basis  of  “the  same  amount  of  light  for 
much  less  money.”  The  principle  of  the  gasoline  man  is  “much 
more  light  for  much  less  money”  plus  all  the  bad  feeling  possible 
against  gas  and  electric  companies. 

It  is  argued  that  no  official  cognizance  of  the  new  high-effi¬ 
ciency  lamps  is  necessary  at  present,  for  as  yet  they  are  very 
fragile,  their  life  is  precarious  and  they  are  not  made  in  large 
enough  quantities  to  be  a  commercial  factor  of  importance. 
For  answer,  one  should  visit  the  business  section  of  any  live 
city  and  notice  how  many  of  these  lamps  are  to  be  seen  and 
what  a  distinction  they  add  to  a  store.  Certainly  the  present 
is  a  time  when  the  newspapers  and  magazines  have  spread  an 
enormous  amount  of  knowledge  about  things  electrical,  and 
these  truths  are  bearing  fruit. 


It  is  not  necessary  to  advertise  any  policy  along  these  lines 
nor  in  some  cases  even  to  carry  the  new  lamps  in  stock,  but  the 
consumers  who  expect  to  make  changes  in  lighting  should 
always  be  known  so  that  each  individual  case  can  be  treated 
according  to  its  particular  needs. 

The  best  business  men,  those  long-hour,  good-paying  con¬ 
sumers  whose  personal  influence  is  felt  all  over  the  city,  find 
out  about  all  such  new  things.  If  they  learn  about  them  from 
the  gas  and  electric  companies  their  previous  good  opinion  of 
the  companies  is  increased.  Then  they  are  willing  to  be  shown, 
first,  “more  light  for  the  same  money,”  and  when  they  see  the 
additional  business  that  follows  more  light,  they  will  want  to 
use  “more  light  for  a  little  more  money.” 


INTERIOR  WIRING  AND 
ILLUMINATION 


Severe  Lightning  Test  on  Tungsten  Street 
Series  Lamps. 

During  a  storm  last  July  the  series  incandescent  line  of  the 
Hackettstown  (N.  J.)  Electric  Light  Company  was  struck  by 
lightning,  the  discharge  passing  through  33  series  tungsten 
lamps.  The  filaments  were  slightly  curled,  as  shown  by  the 
illustration,  but  the  lamps  did  not  burn  out.  On  investigation 
it  was  found  that  the  mica  film  cut-outs  in  the  sockets  were 

d 

EFFECT  OF  LIGHTNING  ON  TUNGSTEN  FILAMENTS. 

punctured,  and  when  new  films  were  installed  the  lamps  lighted 
up  again,  the  tungsten  lamps  withstanding  the  shock  without 
breaking.  The  superintendent^  Mr.  P.  L.  Smith,  says  this 
same  stroke  of  lightning  burned  out  three  transformers,  then 
jumped  to  a  private  house,  ripping  off  a  door  sill,  and  passed 
into  the  ground  through  a  steam  radiator,  knocking  a  woman 
unconscious  who  was  standing  nearby. 


Illumination  of  Boston  Cathedral. 


Electricity  played  a  prominent  part  in  the  elaborate  celebra¬ 
tion  of  the  centennial  of  the  founding  of  the  Catholic  diocese 
in  Massachusetts,  at  the  Cathedral  of  the  Holy  Cross  in 
Boston,  Oct.  28.  The  services,  which  were  marked  by  messages 
of  congratulation  from  the  President  and  from  the  Pope,  were 
of  unusual  splendor,  and  involved  the  decoration  and  illumina¬ 
tion  of  the  cathedral  beyond  the  standards  of  recent  years.  The 
color  scheme  was  scarlet  and  gold,  and  the  lighting  effects  were 
extremely  brilliant. 

At  each  side  of  the  high  altar  were  life-sized  figures  of  carved 
angels,  standing  on  pedestals.  Each  figure  held  a  black  iron 
standard,  at  the  end  of  which  were  13  incandescent  bulbs.  Four 
similar  figures  stood  further  out  in  the  sanctuary  near  the  steps, 
and  each  carried  13  electric  lamps.  Hidden  behind  the  pro¬ 
jecting  edge  of  the  gothic  arch  of  the  side  altars  were  rows  of 
incandescents  which  flooded  the  white  altars  with  light,  and 
other  lines  of  incandescents  were  hidden  behind  the  tall  columns 
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at  the  outer  end  of  the  sanctuary.  Incandescents  were  located 
behind  the  high  altar  and  an  electric  cross  was  suspended  from 
the  dome  high  above  the  sanctuary.  The  flexibility  and  safety 
of  electrical  methods  were  well  illustrated  in  this  celebration. 


Economy,  Efficiency  and  Efficacy  in  Illumi¬ 
nating  Engineering. 

By  Albert  J.  Marshall. 

The  definition  of  “efficiency”  as  given  in  the  standard  diction¬ 
aries  is,  “acting  effectually,  competent,  effective.”  It  is,  there¬ 
fore,  quite  broad  in  its  significance,  but  it  is  believed  that  in 
illuminating  engineering  distinctions  should  be  made  between 
“economy,”  “efficiency”  and  “efficacy,”  and  the  term  “efficiency” 
should  not  be  used  as  technically  synonymous  with  the  other  two. 

The  term  “efficiency”  when  used  technically  has  generally 
been  employed  to  represent  the  ratio  of  output  to  input,  the  two 
quantities  being  expressed  in  the  same  unit.  The  efficiency  is, 
therefore,  usually  stated  in  per  cent,  and  I  believe  that  as  a 
technical  term  “efficiency”  should  be  used  only  when  it  can  thus 
be  expressed.  A  single  exception  to  this  practice  is  found  in 
the  standardization  rules  of  the  American  Institute  of  Electrical 
Engineers  where,  contrary  to  all  logic  and  without  any  known 
precedent,  it  is  stated  that  “the  efficiency  of  electric  lamps  is 
properly  stated  in  terms  of  mean  spherical  candle-power  per 
watt  at  lamp  terminals.”  It  seems  to  me  that  this  use  of  the 
term  “efficiency”  is  even  more  absurd  than  would  be  a  state¬ 
ment  that  “the  efficiency  of  a  motor  is  properly  expressed  in 
terms  of  the  mean  horse-power  output  per  kilowatt  input.” 
The  electrical  equivalent  of  the  horse-power  is  a  known  con¬ 
stant  of  746  watts,  but  the  exact  value  of  the  electrical  equiva¬ 
lent  of  the  candle-power  in  watts  is  not  known,  and  undoubt¬ 
edly  it  varies  enormously  with  the  composition  of  the  light. 
It  is  best  not  to  use  the  term  “efficiency”  quantitatively  in  con¬ 
nection  with  the  transformation  of  electric  power  into  light 
until  the  exact  value  of  the  above  equivalent  has  been  deter¬ 
mined.  Beyond  any  doubt  the  candle-power  per  watt  of  a  lamp 
should  not  be  called  its  “efficiency” ;  it  could  well  be  referred 
to  as  its  “specific  output.”  This  use  of  the  term  “specific 
output”  is  consistent  with  that  rule  of  the  American  Institute 
of  Electrical  Engineers  which  very  wisely  states  that  the 
“watts  per  candle”  of  a  lamp  is  its  “specific  consumption,” 
contrary  to  the  absurd  practice  of  many  central-station  men 
and  certain  illuminating  engineers  who  speak  of  “efficiency  in 
watts  per  candle.”  It  might  be  well  to  mention  incidentally 
that  although  no  one  has  ever  yet  been  able  to  determine  the 
real  “efficiency”  of  any  lamp,  a  paper  by  Dr.  Steinmetz  at  the 
recent  convention  of  the  American  Institute  of  Electrical  En¬ 
gineers  represents  pioneer  work  along  this  line  in  suggesting 
an  electrical  power  equivalent  for  light. 

“Efficiency,”  as  synonymous  with  “economy,”  has  been,  in 
many  instances,  the  chief  ground  and  talking  point  for  the 
existence  of  the  illuminating  engineer;  in  fact,  one  might  say 
that  economy  has  been,  up  to  the  present  time,  the  only  thought 
used  in  illuminating  engineering  practice.  The  misconception 
or  misusage  of  the  term  “efficiency”  should  be  done  away 
with  at  once,  because  such  misusage  is  doing  as  much  as  any 
one  other  thing  to  misrepresent  the  real  basis  of  illuminating 
engineering  work,  which  work  is  certainly  based  on  something 
more  than  mere  dollars  and  cents,  which  is  otherwise  generally 
spoken  of  as  economy.  “Efficiency”  in  general  usage  has  been 
more  closely  related  to  dollars  and  cents  (that  is,  “economy”) 
than  it  has  been  to  impressiveness,  effectiveness  and  harmony 
(that  is,  “efficacy”),  but,  inasmuch  as  “efficacy”  can  lay  claim 
to  just  as  close  relationship  to  “efficiency”  as  can  “economy,” 
it  is  but  right  that  such  relationship  should  be  recognized,  and 
due  recognition  shown  in  an  unmistakable  manner. 

There  is,  of  course,  reasons  why  “efficiency”  has  been,  in 
many  cases,  considered  as  something  expressing  only  economi¬ 
cal  installation  and  operation,  but  owing  to  the  fact  that  its 
general  usage  in  this  direction  has  been  about  run  into  the 
ground,  and  its  true  meaning  rather  distorted,  it  seems  neces¬ 


sary  to  urge  forcibly  the  desirability  of  using  it  in  its  proper 
sense.  So  closely  has  the  word  “efficiency”  been  allied  by 
usage  to  “economy” — neither  more  nor  less — that  when  use  is 
made  of  this  word,  say,  to  an  architect,  fixture  house  or  decora¬ 
tive  designer,  especially  when  one  is  discussing  an  installation 
wherein  asthetic  principles  play  an  important  part,  one  will 
ofttimes  be  told,  and  very  bluntly,  too,  that  “efficiency”  is  of 
secondary  consideration ;  what  they  want  is  something  that 
reflects  good  taste — “efficacy,”  as  well  as  “economy.”  When 
use  is  made  of  the  word  “efficacy”  it  should  convey  at  once  the 
meaning  of  both  effects  as  related  to  economy.  Such  under¬ 
standing,  however,  will  not  be  the  rule  unless  the  true  mean¬ 
ing  of  these  words  is  fully  appreciated  and  used  accordingly 
by  those  who  have  to  deal  with  them. 

The  term  “specific  output”  can,  perhaps,  be  applied,  say,  in 
expressing  the  performance  (candle-power  per  watt;  lumens 
per  watt;  candle-power  per  cubic  foot)  of  incandescent  and 
similar  lamps,  but  when  “efficacy”  is  applied  to  lighting  sys¬ 
tems,  I  feel  that  it  should  be  given  a  different  meaning.  The 
term  “efficacy”  should  be  used  in  connection  with  the  whole 
effect  produced ;  that  is  to  say,  one  is  pleased  with  the 
“efficacy”  when  upon  entering  a  room  he  finds  the  lighting 
equipments,  the  illumination,  the  decoration  and  the  furniture 
in  perfect  harmony,  although  the  “efficiency”  may  be  extremely 
poor  and  the  “economy”  very  low. 

The  word  “economy”  it  seems  to  me  should  deal  solely  with 
costs.  One  system  is  more  economical  than  another,  if  it  is 
capable  of  producing  the  results  at  a  less  cost.  That  is  to  say, 
lighting  by  gas  may  be  more  economical  than  lighting  by  elec¬ 
tricity,  although  a  person  may  not  be  able  to  say  that  the  rela¬ 
tive  efficiencies  of  the^two  equipments  are,  and  no  one  would 
doubt  that  the  “efficacy”  of  the  electrical  equipment  is  greater 
than  that  of  the  gas  equipment. 

While  discussing  this  question  of  “economy”  it  perhaps  would 
not  be  amiss  to  make  mention  of  the  “black  eye”  that  “econ¬ 
omy”  has,  to  a  measure,  received  in  some  spheres,  by  being 
literally  pushed  into  society  where  it  was  entirely  out  of  place. 
“Economy”  is  a  great  good  thing  when  it  is  used  legitimately. 
In  fact,  “economy”  is  necessary  for  our  very  existence,  but, 
like  everything  else,  there  is  a  possibility  of  its  usage  being 
overdone.  When  over-used,  it  is  no  longer  our  friend,  but,  as 
President  Roosevelt  would  say,  “an  undesirable  citizen.” 

Owing  to  the  fact  that  up  to  within  a  comparatively  few 
years  ago,  woeful  waste  of  artificial  light  was  the  rule  rather 
than  the  exception,  and  acted  as  an  incentive  for  conducting 
systematical  experimental  work  to  devise  ways  and  means  of 
eliminating  the  evil,  which  efforts  resulted  in  effecting,  in  some 
instances,  rather  great  savings,  some  persons  were  inclined,  in 
welcoming  this  new  found  “friend,”  to  lose  sight  of  other 
very  necessary  points  that  entered  into  the  work  as  a  whole. 
The  radical  changes  made  in  the  economical  usage  of  artificial 
light  cause  a  new  “god”  (efficiency)  to  be  created,  which  ap¬ 
peared  to  some  persons  as  having  such  a  pleasing  personality 
and  great  magnetism  as  to  cause  other  “deities”  (beauty,  rest¬ 
fulness,  form,  etc. — “efficacy”)  to  be,  in  a  measure,  forsaken. 
Such  action,  perhaps,  can  be  likened  unto  the  behavior  of  a 
“sinner”  after  he  has  been  resurrected  literally  from  the  “grave 
of  crime,”  when  it  is  not  an  uncommon  thing  to  find  him  de¬ 
nouncing  sin  in  the  most  emphatic  manner,  and  ofttimes  be¬ 
coming  a  prohibitionist  of  the  worst  kind — showing  a  mind 
given  to  too  great  extremes  is  quite  a  fault.  Temperance  would 
be  far  more  desirable  than  prohibition  with  the  one-tjme  sin¬ 
ner,  as  it  would  also  be  with  the  person  who  has  found  means 
of  using  artificial  light  more  economically  than  has  heretofore 
been  his  custom.  “Efficacy”  is  of  such  broad  meaning  that  if 
only  dollars  and  cents  are  to  be  considered  in  connection  with 
its  usage,  there  is  a  likelihood  of  a  person  going  just  as  far 
in  one  direction  as  it  was  heretofore  his  custom  to  travel 
in  an  opposite  one.  Even  in  so-called  commercial  lighting  in¬ 
stallations,  where  “econorriy”  is  spoken  of  as  being  the  one, 
and  ofttimes  the  only  thing,  to  be  considered,  it  is,  I  feel, 
highly  desirable  not  to  use  economy  to  the  extreme  limit. 

The  illuminating  engineer  is  naturally,  or  at  least  he  will 
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be,  provided  he  works  along  proper  channels,  looked  upon  as 
one  who  will  intelligently  make  use  of  that  with  which  he  has 
to  deal ;  namely,  artificial,  and  sometimes  natural,  light.  How¬ 
ever,  when  the  public  realizes  that  an  engineer  has  not  given 
sufficient  attention  to  not  only  one,  but  to  every  vital  point 
entering  into  his  recommendations  governing  a  lighting  sys¬ 
tem,  it  will  undoubtedly  have  less  cause  to  feel  that  he  is 
necessary  or  desirable.  Therefore,  it  is  the  duty  of  every 
person  who  has  to  deal  with  “light”  and  who  can  and  does 
appreciate  what  its  correct  usage  constitutes,  to  do  all  in  his 
power  to  cause  the  public  to  know  that  he  is  attacking  the 
problem  in  a  broad-minded  manner,  and  that  all  work  en¬ 
trusted  to  him  will  receive  evenly-balanced  recommendations. 
This  duty  he  owes  to  his  youthful  profession,  illuminating 
engineering,  much  as  a  baby’s  food  requires  careful  thought, 
until  a  time  when  the  profession  is  sufficiently  established  and 
recognized  to  take  care  of  itself,  and  then  the  true  meaning  of 
“economy,”  “efficiency,”  and  “efficacy”  will  be  fully  appreciated. 


Letters  to  the  Editors. 


Motor  Controllers  for  Gary  Steel  Plant. 

To  the  Editors  of  Electrical  World: 

Sirs  : — In  reading  the  article  which  appeared  in  your  issue 
dated  Sept.  26,  page  693,  entitled  “Electrical  Equipment  in  the 
New  Plant  of  the  Indiana  Steel  Qjmpany,  at  Gary,  Ind.,”  we 
note  that  in  the  course  of  the  description  mention  is  only  made 
of  the  controlling  apparatus  supplied  by  one  manufacturer,  thus 
creating  the  impression  that  all  apparatus  of  this  kind  was  sup¬ 
plied  by  that  manufacturer,  to  whom,  moreover,  it  is  stated  the 
solution  of  the  problems  of  electrical  control  presented  in  the 
various  applications  of  motors  in  the  plant  was  “largely  en¬ 
trusted.” 

As  a  matter  of  fact,  practically  all  controllers  furnished  to 
the  Gary  plant  were  required  to  meet  very  rigorous  specifica¬ 
tions  laid  down  by  the  engineers  of  the  Indiana  Steel  Company. 
Furthermore,  instead  of  one  company  having  furnished  all  the 
controllers,  the  Electric  Controller  &  Manufacturing  Company 
has  supplied  to  the  Gary  plant  45  controllers  of  the  magnetic 
switch  or  remote-control  type,  for  the  control  of  motors  of  a 
total  capacity  of  3560  hp;  218  manually-operated  controllers  for 
the  control  of  motors  having  an  aggregate  capacity  of  5769 
hp,  and  this  company  has  now  in  course  of  manufacture  about 
60  controllers  to  be  later  installed  at  the  Gary  plant. 

Cleveland,  Ohio.  .Arthur  C.  Eastwood, 

President  Electric  Controller  &  Manufacturing  Company. 

Pruning  of  Street  Trees. 

To  the  Editors  of  Electrical  World: 

Sirs  : — I  wish  to  express  my  appreciation  of  the  article  in 
the  issue  of  Oct.  24  entitled  “The  Pruning  of  Street  Trees.”  It 
treats  the  matter  in  a  fair  and  decent  way,  and  if  wire-erecting 
companies  would  consider  this  subject  from  the  standpoint  of 
this  article,  there  would  be  much  less  dispute  and  difficulty,  and, 
I  respectfully  submit,  a  higher  degree  of  real  efficiency  in  serv¬ 
ice  because  of  the  absence  of  friction. 

Obviously,  the  swing  of  the  pendulum  from  the  time  when 
wire-erecting  companies  brutally  disregarded  the  rights  of  the 
people  or  the  beauty  of  any  highway,  to  the  time  when  the 
community  will  drastically  demand  underground  construction 
when  that  is  uneconomical  from  the  standpoint  of  the  com¬ 
panies,  can  only  be  averted  by  intelligent,  sympathetic  and  in¬ 
terested  attention  by  the  companies  themselves. 

In  frequent  addresses  throughout  the  country  showing  vicious 
things  that  have  been  done  and  good  things  also  that  have  been 
done,  I  have  continually  called  attention  to  the  desirability  of 
reasonable  treatment ;  yet  there  is  a  prevailing  desire  for  re¬ 
venge  on  public-service  corporations  which  have  so  diregarded 
private  and  public  rights  in  the  manner  graphically  depicted  by 
Mr.  Harper. 


I  wish  that  this  excellent  article  had  application  to  the  East 
rather  than  to  the  West.  Mr.  Harper’s  treatment  is  only  of 
the  trees  which  are  common  in  California,  and  does  not  take  up 
subjects  from  the  standpoint  of  existing  Eastern  conditions. 
Our  trees  here  are  of  a  different  character  and  do  not  repair 
damages  as  promptly  as  those  Mr.  Harper  discusses. 

Harrisburg,  Pa.  J.  Horace  McFarland, 

President  American  Civic  Association. 


The  Proposed  Power  Engineering  Society. 

To  the  Editors  of  Electrical  World: 

Sirs  : — I  was  very  much  interested  in  the  article  on  power  en¬ 
gineering  by  central  stations  in  your  issue  of  Oct.  17,  and  I 
thoroughly  agree  with  Mr.  Hillman  as  to  the  desirability  and 
advantage  of  organizing  a  Power  Engineering  Society,  with 
scope  and  purpose  similar  to  the  Illuminating  Engineering  So¬ 
ciety.  I  can  see  where  such  an  organization  might  prove  of 
immense  value  both  to  manufacturer  and  central  station. 

Considering  the  importance  and  value  of  power  business  to 
a  current  supply  company,  it  is  astonishing  how  little  has  been 
done  by  the  companies  in  the  way  of  developing  a  trained  corps 
of  workers  in  this  department  of  central-station  activity.  Take 
the  country  over,  I  believe  far  less  systematic  and  organized 
effort  has  been  put  into  the  power  than  into  the  lighting  end  of 
the  business.  A  power  engineering  society  would  supply  a 
much  needed  clearing  house  of  information  and  knowledge  on 
industrial  power  subjects  and  should  be  valuable  in  the  work  of 
developing  and  training  power  men  for  central  stations. 

There  is  no  doubt  that  such  an  organization  would  be  of  serv¬ 
ice  to  the  manufacturer,  not  only  in  stimulating  demand,  but  in 
concentrating  and  codifying  what  might  be  termed  the  specifi¬ 
cations  of  progress.  The  men  who  make  and  the  men  who  sell 
would  meet  on  common  ground  at  stated  periods,  and  each 
could  inform  and  inspire  the  other,  the  action  and  reaction  of 
the  two  forces  upon  each  other  necessarily  benefiting  both. 
Take  it,  for  instance,  in  the  matter  of  curve-drawing  instru¬ 
ments,  upon  which  Mr.  Hillman  justly  places  emphasis:  how 
many  central  stations  to-day  realize  the  advantages  to  be  ob¬ 
tained  by  their  use  and  further  development?  Larger  use,  on 
the  other  hand,  would  aid  the  manufacturer  in  developing  a 
cheaper  and  more  accurate  instrument  and  one  which  would 
record  over  a  longer  period  of  time. 

I  hope  that  Mr.  Hillman’s  suggestion  will  bear  fruit  and  that 
a  power  engineering  society  is  formed.  I  would  like  to  see 
Mr.  Hillman,  whose  suggestion  this  is,  take  the  practical  step 
of  calling  a  preliminary  meeting  of  those  who  might  be  inter¬ 
ested  and  would  be  glad  to  lend  such  a  movement  whatever  lit¬ 
tle  help  is  in  my  power. 

Brooklyn,  N.  Y.  M.  S.  Seelman,  Jr. 


Exciting  Current  of  Transformers. 

To  the  Editors  of  Electrical  World: 

Sirs  : — In  your  comment  on  page  457  of  your  issue  for  Aug. 
29,  on  a  letter  entitled  “Transformer  Losses,”  you  state:  “It 
is  not  essential  for  the  open-circuit  power  factor  of  a  trans¬ 
former  to  be  high.”  .  .  .  “With  a  certain  value  of  excit¬ 

ing  current,  it  is  far  preferable  for  its  power  factor  to  be  low 
rather  than  high.”  In  your  issue  dated  Oct.  31,  page  933,  you 
raise  the  question :  “Does  any  one  know,  for  example,  what 
quadrature  current  would  be  likely  to  be  imposed  on  a  system 
by  the  connection  of  a  thousand  such  transformers?”  Further 
along,  “yet  high  power  factor  is  not  likely  to  be  a  strong  point 
on  a  25-watt  transformer.”  Here,  you  take  the  view  that  high 
power  factor  is  desirable.  If  it  is  desirable  at  full  load,  why  is 
it  not  desirable  at  no-load  when  the  latter  condition  may  exist 
for  20  hours  per  day? 

In  an  article  by  Mr.  H.  B.  Gear,  in  the  latter  issue,  on  page 
953,  is  the  statement,  "A  design  which  requires  an  exciting  cur¬ 
rent  of  from  15  to  20  per  cent  of  the  normal  full-load  current 
of  the  transformer  at  a  power  factor  of  about  20  per  cent  if 
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carried  out  through  a  large  system  would  require  the  operation 
of  extra  generating  equipment  during  the  light-load  period  to 
supply  the  wattless  current.”  (Italics  are  by  the  present 
writer.)  This  is  directly  in  line  with  my  statements  that  high 
power  factor  on  open  circuit  is  a  very  desirable  thing  and,  in 
fact,  is  necessary  for  the  economical  operation  of  a  central 
station. 

The  editors  seem  to  have  taken  different  stands  at  the  two 
different  times  and  I  would  thank  them  to  “elucidate.” 

Pittsburgh,  Pa.  L.  A.  Starrett. 

[Mr.  Starrett  evidently  failed  to  read  the  latter  part  of  the 
sentence  of  which  he  quotes  the  beginning  as  follows :  “It  is 
not  essential  for  the  open-circuit  power  factor  of  a  transformer 
to  be  high.”  Had  he  completed  the  sentence,  which  ends,  “it 
is  desirable  merely  for  the  no-load  exciting  current  to  represent 
a  relatively  small  fraction  of  the  full-load  current  of  the  trans¬ 
former,”  he  would  not  have  fallen  into  the  error  that  its  state¬ 
ment  implied  the  undesirability  of  a  high  power  factor.  More¬ 
over,  the  meaning  of  the  sentence  is  emphasized  in  the  subse¬ 
quent  statement,  which  reads :  “With  a  certain  value  of  excit¬ 
ing  current,  it  is  far  preferable  for  its  power  factor  to  be  low 
rather  than  high.”  To  give  a  specific  illustration;  If  the  ex¬ 
citing  current  is  i  amp  at  1000  volts,  then  the  volt-amperes  have 
a  value  of  1000.  If  the  power  factor  is  70  per  cent,  the  genera¬ 
tors  must  supply  700  watts,  while  if  the  power  factor  is  only 
20  per  cent,  the  generators  must  supply  only  200  watts.  It  is 
self-evident  that  if,  in  any  event,  the  value  of  the  volt-amperes 
is  to  be  1000  it  is  far  preferable  for  the  actual  power  to  be  200 
rather  than  700  watts.  However,  it  is  equally  self-evident  that 
if  the  real  power  is  a  constant  quantity,  it  is  preferable  for  this 
power  to  be  supplied  at  a  high  power  factor  rather  than  a  low 
one.  The  economical  operation  of  a  central  station  depends  to 
a  small  extent  upon  the  total  volt-amperes  which  the  generators 
supply  to  the  line,  but  it  depends  much  more  largely  upon  the 
real  power  generated.  At  no-load  it  is  preferable  for  the  power 
factor  of  the  required  volt-amperes  to  be  low  if  a  decrease  in 
the  power  factor  involves  a  decrease  in  the  loss  in  power,  while 
at  full-load  the  power  factor  of  the  required  watts  should  be 
high  so  that  the  volt-amperes  may  have  the  minimum  value. 
— Eds.] 


The  New  British  Patent  Law. 


To  the  Editors  of  Electrical  World: 

Sirs; — In  recent  discussions  on  the  subject  of  the  new  British 
patent  law,  the  manner  in  which  that  law  incidentally  favors  a 
certain  class  of  American  manufacturing  companies  appears  to 
have  escaped  notice.  As  is  well  known,  many  American  manu¬ 
facturing  companies  have  established  plants  abroad  where  ap¬ 
paratus,  etc.,  for  the  foreign  trade  is  manufactured  instead  of 
being  made  at  the  American  works  and  exported.  In  passing, 
it  may  be  pointed  out  that  competition  from  these  works  abroad, 
organized  and  conducted  upon  American  methods,  handicaps 
most  seriously  the  development  of  an  export  trade  in  home¬ 


made  articles  in  the  branches  of  industry  concerned,  and,  in 
fact,  has  resulted  in  barring  from  foreign  markets  whole  lines 
of  American-made  goods. 

Of  course,  all  British  patents  on  American  inventions  owned 
by  the  American  companies  having  works  in  Great  Britain, 
which  patents  may  number  in  the  thousands,  are  unaffected  by 
the  new  patent  laws,  while  the  smallest  companies  which  have 
in  the  past  marketed  in  that  country  products  covered  by  such 
British  patents  will,  in  many  cases,  now  lose  the  protection  of 
the  latter. 

The  same  situation  also  affects  the  American  inventor.  Owing 
to  the  now  established  practice  of  the  United  States  Patent 
Office  of  granting  patents  on  the  steps  in  the  development  of  an 
art,  notwithstanding  that  the  improvements  thus  covered  may  be 
inseparably  incident  to  the  natural  evolution  of  that  art,  the 
commercial  value  of  even  highly  original  inventions  is  becom¬ 
ing  less  and  less  to  independent  inventors  in  this  country,  for  the 
reason  that  the  art  to  which  an  invention  applies  is  apt  to  be 
closed  to  all  but  those  who  systematically,  from  month  to  month 
and  year  to  year,  cover  it  with  “detail”  and  “protective”  patents 
involving  no  invention  whatever  in  the  proper  sense  of  the 
word,  but  .which,  nevertheless,  establish  in  advance  control  over 
the  manufacturing  use  of  even  epochal  inventions.  This  abuse 
of  the  patent  monopoly  is  not  permitted  in  Great  Britain,  but  the 
independent  inventor  will  now  find,  through  the  operations  of 
the  new  British  law,  the  patent  market  there  as  unfavorable  to 
him  as  the  home  market  with  respect  to  obtaining  pecuniary 
recompense  for  his  labors. 

Chicago,  III.  Charles  L.  Burton. 


To  the  Editors  of  Electrical  World: 

Sirs  ; — I  read  with  much  interest  the  letter  by  Mr.  Frank 
Koester  in  the  Electrical  World  of  Oct.  24  on  the  subject  of 
how  to  work  a  patent  in  Great  Britain. 

We  hear  a  great  deal,  pro  and  con,  about  British  “fair  play,” 
but  this  new  patent  law  fails  to  give  us  a  “square  deal,”  although, 
as  assumed  by  Mr.  Koester,  it  is  hoped  that  in  the  long  run  it 
will  turn  out  advantageously  to  the  American  inventor.  This, 
however,  applies  only  to  those  who  can  afford  to  have  their 
patents  manufactured  in  Great  Britain,  while  the  small  inventor 
will  have  to  run  the  gantlet,  and  take  the  consequences.  It  is 
a  well  known  fact  that  Great  Britain  is  gradually  losing  her 
supremacy  in  the  world’s  production,  which  I  understand  is  one 
of  the  reasons  for  the  passage  of  the  recent  patent  law.  She  is 
seeking  to  enrich  herself  on  the  ability  of  inventors  of  foreign 
countries,  particularly  those  of  America  and  Germany.  Here 
is  where  the  American  government  should  step  in  to  protect 
the  “mental  property”  of  her  subjects  or  else  enact  retaliatory 
measures.  Putting  the  shoe  on  the  other  foot.  Great  Britain 
certainly  would  expect,  when  foreign  countries  make  use  of 
patents  of  English  subjects,  without  some  form  of  compensation, 
that  the  government  of  such  countries  would  take  the  matter  up 
and  see  that  British  rights  are  respected. 

New  York.  Arthur  Sachsse. 


DIGEST  OF  CURRENT  ELECTRICAL  LITERATURE 

I  Abstracts  of  the  important  articles  appearing  tn  the  electrical  periodical  press  of  the  world 


Generators,  Motors  and  Transformers. 

Compounding  of  Alternators. — R.  Moser. — Recent  develop¬ 
ments  in  compounded  or  self-exciting  alternators  are  based 
largely  on  the  method  of  impressing  simultaneously  an  alter¬ 
nating  voltage  and  an  alternating  current  of  equal  frequency 
on  the  same  winding.  In  most  cases  this  winding  may  be 
considered  as  having  a  resistance  R.  The  problem  is  to  pro¬ 
duce  in  the  resistance  R  a  resulting  current  I,  which  depends 
in  a  certain  way  on  the  impressed  alternating  voltage  e  and 
the  impressed  alternating  current  i.  The  desired  relation  be¬ 
tween  these  quantities  is  that  the  resulting  current  I  may  be 
resolved  into  two  components  It  and  /i  of  which  h  is  propor¬ 


tional  to  e  and  in  constant  phase  relation  to  e,  while  h  is  in 
analogous  relation  to  i.  In  general  e  and  »  will  not  be  im¬ 
pressed  directly  on  the  resistance  R,  but  through  the  inter¬ 
mediary  of  transformers.  The  author  discusses  mathematically 
the  conditions  under  which  this  problem  can  be  solved.  He 
shows  that  the  problem  can  be  solved  if  I  is  to  be  produced  in 
a  constant  impedance  R.  In  this  case  the  voltage  e  can  be  re¬ 
solved  into  two  components.  It  is  also  possible  to  resolve  the 
current  *  into  two  such  components  if  in  R  itself  or  elsewhere 
in  the  circuit  other  e.m.fs.  are  produced,  for  instance,  by  in¬ 
duction  from  the  outside.  It  is  then  necessary  that  these 
e.m.fs.  bear  to  e  and  i  an  invariable  relation  with  respect  to 
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phase  and  amplitude.  The  voltage  and  current  are  generally 
impressed  on  R  by  means  of  transformers  which  may  be  used 
either  in  series  or  parallel  connection.  With  parallel  connec¬ 
tion  the  voltage  transformer  must  have  a  series  resistance 
either  on  its  primary  or  secondary  side  or  this  tr?  isformer 
must  be  designed  for  an  increased  stray  field  (small  short- 
circuit  current).  For  series  connection  of  the  transformers, 
the  current  transformer  must  be  used  in  parallel  with  a  re¬ 
sistance  (either  on  the  primary  or  secondary  side),  or  the 
transformer  must  be  designed  for  high  no-load  current.  The 
impedances  to  be  used  for  this  purpose  are  preferably  either 
purely  ohmic  resistances  or  pure  inductances  or  pure  capacities. 
In  this  case  the  phase  difference  between  h  and  It  differs  from 
that  between  e  and  t  in  general  only  by  a  multiple  of  90  deg.  • 
The  use  of  pure  inductance  has  the  further  advantage  that 
simpler  connections  are  available  for  compounding  and  that 
the  losses  are  avoided.  All  impedances  used  in  the  connections 
must  be  constant.  That  means  that  the  transformers  must 
have  a  negligible  magnetizing  current  or  one  which  has  a 
straight  line  relation  to  the  voltage.  The  same  is  true  for 
choking  coils,  etc.,  which  may  be  used.  It  also  follows  that  the 
arrangement  can  be  exact  only  for  one  frequency  if  any  in¬ 
ductances  or  capacities  are  employed. — Elek.  u.  Masch. 
(Vienna),  Sept.  27  and  Oct.  4. 

Cooling  of  Magnet  Coils. — K.  Kohler. — In  order  to  improve 
the  temperature  conditions  of  coils  carrying  current  the  follow¬ 
ing  method  is  now  often  used,  especially  with  transformers : 
When  two  magnet  coils  are  to  be  placed  on  the  same  iron  core, 
the  end  plates  of  the  two  coils  are  not  allowed  to  make  direct 
contact,  but  a  metallic  circular  plate  is  inserted  between  themj 
made  of  a  good  thermal  conductor  like  copper.  The  outer 
diameter  of  this  plate  is  made  greater  than  the  diameter  of 
the  coils.  In  order  to  facilitate  the  carrying  up  of  the  heat 
to  the  outside,  the  author  calculates  mathematically  the  dis¬ 
tribution  of  the  heat  in  this  plate  and  gives  a  numerical  ex¬ 
ample  which  shows  how  to  apply  his  formulas  in  a  special 
case.  The  case  discussed  by  him  shows  that  such  a  cooling 
plate  is  surprisingly  effective,  since  a  copper  plate  of  6.6  mm 
thickness  and  m  in  diameter  carries  off  11.2  gram  calories 
per  second. — Elek.  u.  Masch.,  Oct.  18. 

Commutator  Motors. — M.  Osnos. — The  first  part  of  an  Eng¬ 
lish  translation  of  his  recent  German  paper  on  single-phase 
commutator  motors  for  traction  work. — Lond.  Elec.,  Oct.  23. 

Lamps  and  Lighting. 

Metallic-Filament  Lamps. — B.  Duschnitz. — Continuations  of 
his  very  long  serial  on  the  manufacture  of  metallic-filament 
lamps.  Concerning  the  different  methods  for  making  tungsten 
lamps  the  author  says  that  “wet  methods”  (using  a  paste)  have 
greater  advantages  at  present  than  dry  methods  (drawing  and 
rolling).  But  for  manufacture  on  a  large  scale  it  will  become 
important  to  overcome  the  difficulties  still  involved  in  drawing 
filaments.  The  Siemens  &  Halske  Company  has  been  quite 
successful  in  this  respect  in  the  past.  The  difficulty  is  that  on 
account  of  the  great  hardness  of  the  metals  the  wire  must  be 
drawn  at  an  elevated  temperature  in  order  to  render  the  wire 
ductile.  The  drawing  process  must  be  carried  out  in  a  vacuum 
or  in  an  inert  gas  atmosphere  in  order  to  exclude  any  attack 
from  the  oxygen  of  the  air.  The  author  then  discusses  the 
construction  of  hollow  filaments  and  of  filaments  which  have 
a  core  of  another  metal  in  a  surrounding  envelope.  The 
Siemens  &  Halske  Company,  for  instance,  makes  filaments 
containing  a  core  of  tantalum  surrounded  by  an  envelope  of 
tungsten.  These  have  a  lower  specific  consumption  in  w'atts 
per  candle-power  than  tantalum,  but  higher  than  tungsten,  the 
figure  being  about  1.3  watts  per  hefner  candle.  The  disad¬ 
vantage  of  the  higher  specific  consumption  in  comparison  with 
pure  tungsten  is  made  up  to  some  extent  by  the  advantage  of 
greater  strength  and  longer  life.  Finally,  it  is  important  to 
“equalize”  metallic  filaments;  that  is,  to  insure  that  they  are 
of  absolutely  uniform  thickness.  If,  for  instance,  a  filament 
has  at  points  of  smaller  cross-section  a  temperature  of  2300 
deg.  C.  and  at  the  points  of  larger  cross-section  a  temperature 
of  2200  deg.  C.,  and  if  its  candle-power  is  40,  then  if  by 


equalizing  it  the  temperature  over  the  whole  filament  is  made 
uniform  and  equal  to  2300  deg.  C.  the  candle-power  will  be 
increased  to  50.  Simultaneously  the  specific  consumption  is 
reduced  from  i  to  0.8  watt  per  hefner  candle.  In  order  to  test 
a  filament  concerning  uniformity  of  cross-section  it  is  slowly 
heated  in  series  with  a  regulating  resistance  in  the  dark.  If 
it  becomes  red  hot  simultaneously  all  over  its  surface  it  is  of 
uniform  cross-section.  Otherwise  some  special  points  will 
first  become  red  hot.  These  must  then  be  several  hundred 
degrees  higher  in  temperature  than  the  other  parts  of  the 
filament.  Such  filaments  must  then  be  equalized,  which  is 
done  by  bringing  them  to  incandescence  in  an  atmosphere  of 
vapors  of  compounds  of  those  metals  which  one  wants  to  add. 
It  is  necessary  that  the  atmosphere  be  free  from  oxygen.  A 
method  of  equalization  invented  by  J.  Lux  consists  in  keeping 
the  tungsten  filaments  in  a  highly  diluted  atmosphere  of  vapors 
of  chlorine,  bromine  or  iodine.  These  gases  attack  the  surface 
of  the  filaments  and  form  compounds  which  will  dissociate 
at  the  hottest  points  of  the  hot  filament.  In  this  way  it  is 
claimed  that  any  lack  of  uniformity  in  cross-section  is  soon 
overcome.  This  process  may  be  carried  out  in  the  lamp  itself 
and  for  this  purpose  it  is  filled  with  an  atmosphere  of  halogen 
mixed  with  an  inert  gas.  The  total  pressure  of  the  atmosphere 
in  the  lamp  should  be  between  o.i  mm  and  i  mm. — Elek.  Am., 
Sept.  27,  Oct.  15  and  18. 

Auto-Transformers  for  Metallic-Filament  Lamps. — J.  L. 
Cateaux. — An  article  on  the  use  of  auto-transformers  in  con¬ 
nection  with  metallic-filament  lamps.  In  selecting  an  auto¬ 
transformer  it  is  urged  that  particular  attention  should  be 
paid  to  its  efficiency,  close  regulation  and  open-circuit  losses. 
When  the  premises  are  already  wired,  it  will  not  be  safe  to 
adopt  a  ratio  of  transformation  greater  than  4:1,  as  this  will 
give  about  the  same  load  in  amperes  as  would  be  required  for 
carbon-filament  lamps.  In  installations  which  have  been  wired 
for  200  volts,  transformers  for  50  volts  on  the  secondary  side 
should,  therefo’^e,  be  used,  and  for  installations  which  have 
been  wired  for  100  volts,  transformers  with  either  -50  volts  or 
25  volts  on  the  secondary  side  may  be  adopted.  It  is  advisable, 
if  possible,  to  arrange  an  installation  with  a  minimum  of  two, 
four  or  eight  circuits,  on  which  fairly  equal  numbers  of  lamps 
are  likely  to  be  in  use,  as  by  this  method  a  transformer  of 
smaller  output  can  be  used;  the  size  being  dependent  upon 
the  maximum  out-of-balance  load.  If  the  ratio  of  transforma¬ 
tion  is  2:1,  two  secondary  circuits  are  sufficient,  but  with  ratio 
of  4:1  and  8:1,  four  or  eight  secondary  circuits  respectively 
are  necessary  on  the  auto-balance  principle,  the  auto-transformer 
being  equipped  with  the  equivalent  number  of  terminals  on  its 
secondary  side.  A  numerical  example  is  given  to  show  the 
possible  saving  with  metallic-filament  lamps  and  an  auto-trans¬ 
former  in  comparison  with  ordinary  carbon  lamps.  In  this 
example  the  extra  capital  outlay  is  paid  for  in  the  first  year 
by  the  reduction  of  energy  consumption  and  a  further  saving 
is  left. — Lond.  Elec.  Rev.,  Oct.  16. 

Metallic-Filament  Lamps. — ^J.  Swinburne. — Some  notes  on 
the  development  of  the  osmium,  tantalum  and  tungsten  lamps. 
Several  methods  of  making  the  filaments  are  briefly  discussed. 
The  author  mentions  the  following  method  of  making  very 
finely  divided  metal  for  a  paste ;  he  uses  the  method  as  cathode 
in  a  solution  with  a  high  current  density.  The  metal  is  then 
torn  off  the  cathode  in  the  form  of  a  very  fine  powder.  The 
author  thinks  that  the  carbides  and  silicides  are  also  materials 
to  be  considered  for  filaments.  As  to  the  development  of  the 
lighting  industry,  he  hopes  that  people  will  “get  educated  to 
like  more  light.”  Instead  of  the  term  metallic-filament  lamps 
he  uses  throughout  the  term  “wire  lamp.” — Lond.  Elec.  Rev.. 
Oct.  16. 

Magazine  Arc  Lamp. — An  illustrated  description  of  the  “ori- 
flamme”  magazine  open-flame  arc  lamp  exhibited  at  the  recent 
electrical  exhibition  in  Manchester.  The  magazine  holds  from 
six  to  nine  pairs  of  electrodes,  and  by  this  means  the  lamp 
has  a  burning  life  of  from  36  to  40  hours  with  each  “trim.” 
The  magazine  containing  the  negative  electrodes  is  fixed,  and 
that  containing  the  positive  electrodes  is  pivoted  for  the  pur- 
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pose  of  striking  and  regulating  the  arc.  The  working  of  the 
lamp  is  illustrated  in  Figs,  i  to  3,  which  show  sectional  views 
of  the  lamp,  and  the  general  arangement  of  the  magazine  and 
feeding  chain.  Each  magazine  is  provided  with  an  electrode¬ 
feeding  chain  c,  and  the  two  chains  are  worked  simultaneously 
from  a  toothed  wheel,  e.  The  pawl  engaging  with  this  wheel 
is  pulsated  electrically  by  a  small  magnet,  p,  whose  circuit  is 
closed  by  means  of  a  rocking  mercury  switch,  r.  The  racking 
down  of  the  electrodes  goes  on  at  regular  intervals,  and  when 
a  pair  is  burned  out,  the  ends  are  discharged  into  the  globe,  and 
a  new  pair  immediately  moved  into  position.  The  changing  of 
the  electrodes  occupies  about  20  seconds,  during  which  period, 
of  course,  the  lamp  is  extinguished.  In  the  drawings  k  is  the 
differential  controlling  solenoid ;  a  the  magnetizing  coil  for  the 
blow-out  field;  p,  p  the  magnet  driving  the  ratchet  feed;  g  the 
magazine,  which  is  pivoted  and  is  moved  by  means  of  the 
rod  j;  m  the  rocking  arm;  f  the  counterweight  on  the  loose 
piece  on  the  electrode  holder;  w  the  fireclay  plate  through 
which  the  fumes  from  the  arc  pass ;  and  h,  b  the  levers  push¬ 
ing  the  electrodes  forward,  the  wire  spring  for  controlling 
which  is  to  be  seen  outside  the  magazine.  The  lamp  is  made 
in  three  standard  sizes  for  continuous  current;  namely,  7,  9 
and  II  amp,  with  34  volts  across  the  terminals.  On  alternating- 


is  two-fold;  first,  oxidation  or  rusting,  and  second,  incrusta¬ 
tion  or  formation  of  scale.  Scale  is  generally  a  deposited 
sulphate  of  calcium  which  becomes  compact  and  clings  very 
tenaciously  to  the  tubes.  It  is  a  rather  soft  substance  and 
can  be  knocked  or  scraped  off.  It  is  caused  by  the  property 
that  calcium  sulphate  has  of  being  almost  insoluble  in  water 
when  heated  to  the  temperature  of  water  in  a  steam  boiler. 
It  drags  down  and  incrusts  any  deposited  calcium  or  magne¬ 
sium  carbonates,  which  thus  add  to  the  scale,  though  by  them¬ 
selves  they  would  deposit  loosely.  A  deposit  in  the  boiler  less 
tenacious,  and  which  can  be  blown  off,  is  formed  by  sediment 
in  the  water  and  the  carbonates  of  calcium  and  magnesium 
alone,  oxides  of  iron  and  organic  matter.  The  corrosive  agents 
are  compounds  of  sulphur,  carbonic  acid  and  the  chlorides  of 
calcium  and  magnesium.  When  possible,  unsuitable  waters 
should  be  avoided;  but  if  such  is  impracticable,  the  water  may 
be  improved  by  some  suitable  treatment.  Preheating  of  the 
water  by  waste  flue  gases  or  waste  steam  or  other  methods 
will  largely  remove  the  carbonates  of  calcium  and  magnesium, 
but  not  the  sulphates  or  chlorides.  The  addition  of  sodium 
carbonate  (soda  ash)  to  the  cold  water  will  unite  with  the  free 
carbonic  acid  to  form  acid  sodium  carbonate,  and  the  calcium 
or  magnesium  carbonate  will  be  deposited,  but  the  acid  sodium 


current  circuits  the  lamps  are  used  singly  with  choking  coils; 
but  on  a  continuous-current  200-volt  circuit  five  may  be  used 
in  scries,  with  a  consumption  of  360  watts  per  lamp.  The 
cost  of  electrodes  is  said  to  be  0.22  cent  per  lamp-hour. — 
Manchester  Exhibition  Supplement  of  the  Lond.  Elec.  Review, 
Oct.  16;  Elec.  Eng’ing,  Oct.  22. 

Arc  Lamps. — E.  K  Hoadley. — A  review  of  recent  develop¬ 
ments  in  the  manufacture  of  arc  lamps.  The  two  most  im¬ 
portant  developments  are  thought  to  be  single-enclosure  small- 
current  arc  lamps  and  flame  arc  lamps.  Several  new  lamps 
shown  at  the  Manchester  exhibition  are  also  described  in  the 
same  issue. — Lond.  Elec.  Rev.,  Oct.  16. 

Arc  Lamps  and  Metallic-Filament  Lamps. — H.  Remane. — 
An  English  translation  in  abstract  of  his  recent  German  paper 
on  the  relative  running  costs  of  small  open  and  enclosed  arc 
lamps  and  of  high  candle-power  metallic-filament  lamps. — 
Lond.  Elec.  Eng’ing,  Oct.  22. 

Theater  Dimmers. — V.  Paetow. — An  illustrated  description 
of  the  construction  of  rheostats  for  stage  lighting  and  methods 
of  wiring. — Elek.  Zeit.,  Oct.  22. 

Generation,  Transmission  and  Distribution. 

Water  for  Steam  Boilers. — T.  A.  Mighill. — An  article  dis¬ 
cussing  the  various  impurities  found  in  water  used  for  pur¬ 
poses  of  steam  generation.  The  effect  of  water  upon  boilers 


carbonate  will  be  decomposed  again  in  the  boiler  and  the 
carbonic  acid  liberated  with  more  or  less  injurious  effect.  The 
addition  of  sodium  carbonate  to  water  containing  only  calcium 
sulphate  will  deposit  the  calcium  as  carbonate  and  leave  harm¬ 
less  sodium  sulphate  in  solution.  It  will  act  much  the  same  as 
water  containing  magnesium  chloride  or  sulphate.  Lime  water 
or  milk  of  lime  is  good  to  add  to  deposit  the  carbonates  of 
calcium  and  magnesium  by  uniting  with  the  excess  carbonic 
acid,  but  it  will  not  remove  calcium  sulphate.  More  costly, 
but  better,  is  the  addition  of  caustic  soda.  The  sulphates  of 
calcium  and  magnesium  can  be  entirely  destroyed  by  adding 
barium  chloride  to  the  water,  the  sulphuric  acid  being  deposited 
as  insoluble  barium  sulphate.  Fatty  oils  should  not  be  allowed 
to  enter  into  the  boiler,  for  they  are  decomposed  by  the  hot 
water  and  the  freed  stearic  acid  attacks  iron.  A  very  satis¬ 
factory  method  of  treating  water  containing  much  organic 
matter  is  to  add  a  sufficient  amount  of  alum  to  the  water  and 
an  equivalent  amount  of  soda,  which  will  precipitate  the 
alumina  which  will  drag  down  the  organic  matter  with  H. — 
Stone  &  Webster  Pub.  Serv.  Jour.,  November. 

Power  Companies  in  England. — G.  L.  Addenbrooke. — During 
the  last  10  years  electric  power  acts  for  supply  of  power  in 
bulk  over  about  25  areas,  including  Ireland,  have  been  passed, 
and  about  15  of  the  companies  so  incorporated  have  com- 
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menced  operations.  The  aggregate  rating  is  in  the  neighbor¬ 
hood  of  160,000  kw,  including  spare  equipment.  The  invested 
total  capital  is  in  excess  of  $37,500,000.  Nearly  six-tenths  of 
the  total  capital  expended  by  electric  power  companies  on 
works  has  been,  or  is  being,  expended  by  the  Newcastle  com¬ 
pany  and  its  allies  in  the  Northeast  coast  industrial  district,  as 
against  four-tenths  by  the  other  companies  spread  over  the 
industrial  districts  of  the  whole  of  the  rest  of  the  United 
Kingdom.  The  author  discusses  the  causes  which  have  re¬ 
tarded  progress  outside  of  the  Newcastle  group.  He  thinks 
that  conditions  will  improve  soon.  In  the  Northeast  coast 
industrial  area  there  are  now  eight  generating  stations  in 
operation,  containing  101,950  hp  of  plant,  and  three  stations 
under  construction  which  will  contain  34,600  hp,  or  136,550 
hp  in  all,  including  spare  units.  One  uniform  and  intercon¬ 
nected  distributing  system  extends  over  the  whole  area,  re¬ 
ceiving  energy  from  one  main  generating  station  working  in 
conjunction  with  a  number  of  subsidiary  stations  (10,  so  far), 
all  feeding  in  parallel  into  the  interconnected  network,  the 
subsidiary  stations  being  chiefly  located  where  they  can  take 
advantage  of  waste  products,  such  as  exhaust  steam  or  gas. — 
Lond.  Elec.  Rev.,  Oct.  23. 

Traction. 

Mountain  Roads. — An  article  on  several  electric  railways 
around  Salzburg  in  Tyrol.  The  road  from  Berchtesgaden  to 
Hangender  Stein  is  now  being  operated  by  electricity,  electric 
energy  being  obtained  from  waterfalls.  There  are  two  450-hp 
turbines,  each  driving  a  1000- volt  direct-current  generator. 
Energy  is  supplied  to  the  motor  cars  from  two  trolley  wires. 
Each  car  is  provided  with  two  63-hp  motors  with  four  main 
poles  and  with  interpoles.  The  road  from  Salzburg  to  Berch¬ 
tesgaden  will  be  operated  by  single-phase  current  at  10,000 
volts.  For  a  road  from  Salzburg  to  the  frontier  direct  current 
at  800  volts  will  be  employed. — Elek.  u.  Masch.  (Vienna) » 
Oct.  4. 

Tunnel  Electrification. — G.  C.  Shaad. — An  analysis  of  the 
traffic  conditions  in  the  Hoosac  tunnel  in  Massachusetts,  which 
is  the  longest  railway  tunnel  in  the  United  States.  The  ob¬ 
ject  is  to  show  the  possibility  of  greatly  increasing  the  haulage 
capacity  of  this  tunnel  by  the  use  of  electric  instead  of  steam 
locomotives. — Elec.  Railway  Jour.,  Oct.  24. 

Single-phase  Traction. — O.  Allen. — An  illustrated  article  on 
the  single-phase  system  of  the  Midland  railway  in  England. — 
La  Lumidre  Elec.,  Oct.  17. 

Installations,  Systems  and  Appliances. 

Efficiency  of  Switchboard. — Boje. — A  paper  read  before  the 
Society  of  German  Engineers.  Tests  of  the  switchboard  in 
the  municipal  station  of  Stettin  showed  that  it  handled  useful 
energy  to  the  amount  of  403,711  kw-hours,  while  the  loss  in 
the  switchboard  itself  was  2404  kw-hours.  The  total  is,  there¬ 
fore,  406,115  kw-hours  and  the  efficiency  is  99.4  per  cent.  The 
switchboard  is  connected  with  two  loo-kw,  direct-current,  three- 
wire  generators,  one  200-kw  generator  and  two  6oo-amp-hour 
storage  batteries.  The  above  efficiency  is  quite  good,  never¬ 
theless  the  loss  in  the  switchboard  represents  an  amount  of 
energy  which  could  have  been  sold  for  $350,  which  corresponds 
to  20  per  cent  of  the  first  cost.  The  chief  loss  is  in  the  measur¬ 
ing  instruments  of  the  switchboard  and  the  author  shows  that 
it  is  often  profitable  to  buy  somewhat  more  expensive  instru¬ 
ments  and  use  somewhat  more  expensive  arrangements  in 
order  to  decrease  the  loss.  Another  considerable  loss  is  in 
the  contact  surfaces  of  the  switches  and  it  is  recommended  to 
lubricate  them  by  means  of  a  fat  which  is  an  electric  con¬ 
ductor.  It  is  thereby  possible  to  decrease  the  loss  in  the  con¬ 
tact  surfaces  from  50  or  60  per  cent,  while  at  the  same  time  the 
wear-and-tear  is  reduced  and  the  danger  of  a  short  circuit 
due  to  copper  dust  is  avoided.  The  lubrication  is  recom¬ 
mended  especially  in  power  plants  of  metallurgical  or  chemical 
works  where  the  contact  surfaces  are  attacked  by  the  fumes, 
which  cannot  be  avoided  in  such  works.  “Stationary  contact 
surfaces,”  like  rail  joints,  cable  shoes,  etc.,  also  show  con¬ 
siderable  losses.  From  experiments  made  with  16  different 


arrangements,  it  was  found  that  the  smallest  losses  in  a  joint 
were  obtained  by  inserting  a  simple  tin-foil  sheet  of  0.06  mm 
thickness  or  a  copper  sheet  of  0.04  mm  thickness.  The  busbars 
and  cables  also  consume  some  energy,  and  the  author  shows 
that  it  may  pay  to  use  somewhat  thicker  and  more  expensive 
cables  in  order  to  reduce  the  loss.  He  gives  a  formula  for 
determining  the  most  favorable  cross-section. — Elek.  Zeit., 
Oct.  22. 

Transformer  Cut-Out. — At  the  recent  electrical  exhibition  in 
Manchester  the  Westinghouse  Company  showed  a  new  auto¬ 
matic  transformer  cut-out.  It  is  used  in  conjunction  with  two 
transformers,  a  large  and  a  small  one  respectively,  and  the 
object  of  the  cut-out  is  to  short-circuit  the  small  transformer, 
which  is  in  series  with  the  large  one,  when  the  load  becomes 
too  much  for  the  former.  The  relay  which  controls  the  short- 
circuiting  switch  is  operated  from  the  secondary  of  a  special 
series  transformer.  The  advantage  of  this  is  that  the  relay 
has  to  carry  only  a  small  low-tension  current.  As  shown  in 
Fig.  4,  a  lead  is  brought  out  from  some  point  in  the  primary 
winding  of  the  series  transformer  A,  and  carried  to  one  termi¬ 
nal  of  the  high-tension  switch  B.  When  the  switch  is  open, 
the  current  passes  through  all  of  the  turns  in  the  primary 
winding  of  the  series  transformer,  but  when  the  switch  is 
closed  a  certain  proportion  of  the  turns  are  cut  out.  By  this 
means  one  of  the  chief  difficulties  encountered  in  this  system. 


FIG.  4. — AUTOMATIC  TRANSFORMF.R  CUT-OUT. 

namely,  that  the  relay  coil  must  operate  accurately  with  the 
full-load  current  of  the  auxiliary  transformer,  but  must  not 
burn  out  when  perhaps  10  times  this  current  exists,  is  over¬ 
come;  as  by  cutting  out  part  of  the  turns  of  the  series  trans¬ 
former,  the  current  through  the  relay  coil  C  is  very  considera¬ 
bly  reduced.  The  series  transformer,  which  supplies  current  to 
the  relay  coil,  has  a  small  magnetic  section,  so  that  when  the 
current  exceeds  a  certain  value,  the  magnetic  circuit  is  satu¬ 
rated,  and  the  increase  of  current  through  the  relay  coil  is 
not  proportional  to  the  primary  current.  The  diagram  shows 
also  the  mechanical  arrangement  for  closing  the  switch  in  the 
event  of  anything  going  wrong  with  the  electrical  circuits. 
This  consists  of  a  weighted  lever  D  held  in  position  by  a  trig¬ 
ger,  which  is  in  turn  secured  by  a  fuse  in  series  with  the 
primary  or  secondary  of  the  auxiliary  transformer.  In  the 
event  of  the  fuse  blowing,  due  to  an  overload  of  the  auxiliary 
transformer,  the  trigger  is  released,  and  the  lever  moves  up¬ 
ward  and  thus  closes  the  switch.  In  order  to  prevent  the 
opening  coil  E  from  operating  to  open  the  switch  after  the 
fuse  has  blown,  a  contact  is  placed  at  one  end  of  the  lever  arm, 
so  arranged  that  when  the  lever  moves  upward  the  circuit 
through  the  opening  coil  is  opened,  and  at  the  same  time  a 
circuit  is  closed  through  one  or  more  lamps  L,  which  serve  as 
a  signal  to  indicate  that  the  fuse  has  blown.  The  diagram 
shows  the  auxiliary  transformer  taking  the  load.  Should  the 
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load  become  too  great  the  relay  coil  completes  the  closing-coil 
circuit  and  the  low-tension  switch  H  is  closed.  This  action 
short-circuits  the  secondary  of  the  auxiliary  transformer,  and 
the  high-tension  switch  B,  attached  to  the  other  end  of  the 
plunger,  short-circuits  the  primary  of  the  auxiliary  trans¬ 
former,  and  also  a  few  turns  of  the  relay  series  transformer, 
which  last  prevents  the  overheating  of  the  relay  coil,  as  ex¬ 
plained  above. — Manchester  Exhibition  Supplement  of  the  Lond. 
Elec.  Eng’ing,  Oct.  22. 

Storage  Batteries  in  Power  Stations. — A  note  giving  the  fol¬ 
lowing  hgures  as  an  example  of  the  saving  resulting  from  the 
installation  of  a  battery  in  a  station  which  has  been  erectad 
and  running  for  some  years.  A  Diesel  oil  engine  was  the 
motive  power,  having  a  guaranteed  consumption  of  0468  lb. 
per  brake  hp-hour  at  three-quarter  load.  In  November,  1906, 
before  the  battery  was  installed,  10.2  kw-hours  were  generated 
per  gallon  of  fuel,  whereas  in  November,  1907,  after  the  bat¬ 
tery  was  put  in  it  was  found  possible  to  obtain  12.3  kw-hours 
per  gallon.  Assuming,  therefore,  that  this  improvement  is  due 
solely  to  the  introduction  of  the  battery,  its  use  enabled  an  in¬ 
crease  of  20  per  cent  in  the  output  to  be  obtained  on  the  same 
consumption  of  fuel.  Putting  the  matter  in  another  way,  in 
November,  1906,  the  total  units  generated  were  24,628,  and 
22,718  lb.  of  oil  were  consumed;  and  in  November,  1907,  with 
the  battery  in  use,  24,516  units  were  generated  from  18,198  lb. 
of  oil.  Thus  the  consumption  of  fuel  was  reduced  by  24  per 
cent  on  practically  the  same  load.  The  average  fuel  consump¬ 
tion  for  four  months’  working — November  to  February  in¬ 
clusive — was  0.580  lb.  per  brake  hp-hour,  without  battery,  and 
0.474  lb.  per  brake  hp-hour  with  battery.  The  reduction  in 
the  average  consumption  thus  shown  is  22.15  per  cent.  These 
figures  are  striking,  but  are  by  no  means  the  actual  measure 
of  total  economy  claimed,  because  the  installing  of  a  battery 
was  followed  by  a  reduction  in  the  wages  sheet,  stores  supply, 
etc. — Lond.  Elec.  Eng’ing,  Oct.  22. 

Single-phase  Transformers  for  Three-phase  Systems. — A. 
Nouguier. — If  a  set  of  three  single-phase  transformers  is  used 
in  a  three-phase  system  with  delta-connected  primaries  and 
secondaries  it  is  possible  in  case  of  an  accident  to  one  trans¬ 
former  to  work  with  the  two  others  alone.  But  the  author 
shows  that  it  would  be  wrong  to  think  that  they  can  take  care 
of  the  same  load  as  the  original  three  transformers.  The  two 
transformers  will  supply  to  the  secondary  network  only  58 
per  cent  of  the  former  power  at  the  same  temperature  rise. — 
La  Lumierc  Elec.,  Oct.  17. 

Wires,  Wiring  and  Conduits. 

Underground  Mains  and  Networks. — J.  R.  Dick. — A  con¬ 
tinuation  of  his  long  illustrated  serial  on  the  design  of  under¬ 
ground  mains  and  networks.  In  the  present  installment  the 
author  gives  formulas  for  finding  the  best  number  of  feeders, 
and  describes  graphical  methods  for  determining  the  best  posi¬ 
tion  of  the  feeders. — Lond.  Elec.,  Oct.  23. 

Electrophysics  and  Magnetism. 

Remanent  Effects  of  Discharges  Through  Gases. — H.  Rausch 
VON  Traubenberg. — A  preliminary  account  of  experiments  on 
some  phenomena  in  gases  which  are  subjected  to  the  action  of 
sparks  and  arcs.  Illuminating  gas,  acetylene,  hydrogen,  car- 
huretted  hydrogen,  carbonic  acid  and  oxygen  were  subjected 
for  a  short  time  to  the  discharge  of  sparks  of  condensers  or 
to  the  action  of  direct-current  and  high-tension  alternating- 
current  arcs,  using  electrodes  of  copper,  platinum,  aluminum, 
zinc,  iron,  nickel,  brass  and  carbon.  The  conductivity  of  the 
gases  was  measured  while  the  spark  or  arc  was  in  action  as 
well  as  afterward.  It  was  found  that  the  high  conductivity 
produced  by  the  arc  or  spark  remains  almost  completely  intact, 
with  illuminating  gas  and  acetylene,  for  several  hours  after  the 
arc  or  spark  has  ceased,  while  it  soon  disappears  with  the 
other  gases.  This  phenomenon  of  a  remanent  increase  of  con¬ 
ductivity  of  illuminating  gas  was  found  to  depend  greatly  on 
the  nature  of  the  electrodes  and  the  form  of  the  discharge. 
A  peculiar  observation  is  that  if  illuminating  gas  made  a 
conductor  by  an  arc  or  spark  discharge,  it  is  found  to  contain 


a  very  fine  suspended  dust  of  very  small  particles  of  peculiar 
structure.  Under  the  influence  of  an  electric  field  this  dust 
begins  to  move  and  changes  gradually  into  long  thin  filaments. 
The  phenomena  are  discussed  on  the  basis  of  the  ionic  theory 
and  the  possibility  of  producing  an  artificial  radioactivity  is 
suggested. — Phys.  Zeit.,  Oct.  25. 

Electric  Discharges  Through  Gases. — R.  Lang. — A  paper 
read  before  the  Electrical  Society  of  Wurttemberg.  All  elec¬ 
tric  discharges  through  gases,  whatever  their  special  features 
may  be,  are  convection  currents  of  ions  and  electrons  in  an 
electric  field.  The  discharge  depends,  therefore,  on  the  initial 
condition  of  ionization  of  the  gas  between  the  two  electrodes. 
Anything  that  causes  ionization,  like  high  temperature  or 
ultraviolet  light,  will,  therefore,  facilitate  the  electric  discharge. 
I'he  author  applies  the  electronic  theory  to  an  explanation  of 
various  features  of  spark  discharges,  vacuum-tube  phenomena, 
etc. — Elek.  Zeit.,  Oct.  22. 

Mercury  Vapor  Rectifier. — J.  Sahulka. — An  account  of 
some  experiments  which  the  author  made  long  before  Cooper 
Hewitt  in  1894  concerning  the  use  of  the  mercury-vapor  arc 
as  a  rectifier.  In  the  author’s  experiments  the  arc  was  formed 
in  air  of  ordinary  density  between  an  iron  or  carbon  electrode 
and  mercury.  It  is  peculiar  that  in  these  experiments  the 
rectified  current  had  always  a  direction  opposite  to  that  in 
the  Cooper  Hewitt  rectifier.  The  explanation  of  the  author  is 
that  as  a  result  of  the  poor  conductivity  of  the  air  the  solid 
electrode  is  heated  to  incandescence  and  fusion,  and  is  there¬ 
fore  surrounded  by  vapor  of  better  conductivity  than  the  mer¬ 
cury  electrode.  On  the  other  hand,  in  the  Cooper  Hewitt  recti¬ 
fier  the  good  conductivity  of  the  gaseous  medium  causes  the 
arc  to  spread  over  the  whole  cross-section  of  the  tube  so  that 
the  solid  electrode  is  only  slightly  heated,  while  on  account  of 
the  low  pressure  the  mercury  electrode  evaporates  easily  and 
is  therefore  surrounded  by  a  medium  of  better  conductivity 
than  the  solid  electrode. — Elek.  Zeit.,  Oct.  22. 

Ruhmkorff  Coil. — O.  M.  Corbino. — The  conclusion  of  his 
account  of  theoretical  and  experimental  researches  on  the 
Ruhmkorff  coil.  In  the  present  installment  especially  the  in¬ 
fluence  of  the  spark  on  the  secondary  circuit  is  discussed. — 
II  Nuovo  Cimento,  February  and  March,  1908;  La  Lumi^re 
Elec.,  Oct.  17. 

Electrochemistry  and  Batteries. 

Dry  Cell. — O.  Arendt. — An  illustrated  article  on  the  Dewa 
dry  cell,  the  construction  of  which  is  shown  in  Fig.  5.  It  con¬ 
tains  a  carbon  rod,  a,  which  is  hollow  for  most  of  its  length, 
as  seen  at  oi,  so  that  communication  is  made  with  the  outer  air 
by  a  special  tube,  d,  passing  through  the  seal  f.  The  depolar¬ 
izer  b,  which  surrounds  the  carbon  rod,  is,  in  addition,  venti¬ 
lated  through  the  hollow  in  the  latter  and 
is  also  ventilated  through  a  tube,  g,  which 
projects  into  a  hollow  space  above  the 
depolarizer.  In  one  type  vertical  channels, 
i,  have  been  provided  in  the  depolarizer 
to  allow  of  increased  air  supply  and  to 
promote  the  expulsion  of  the  gas.  In 
some  cases  a  special  ventilating  space  is 
also  placed  at  the  bottom  of  the  cell,  while 
instead  r'f  the  tube,  d,  ventilation  of  the 
carbon  can  be  effected  through  the  tube  g. 
This  system  of  ventilation,  it  is  claimed, 
“allows  any  free  hydrogen  to  be  quickly 
removed  from  the  carbon  while  at  the 
same  time  the  depolarizer  is  provided  with 
fresh  supplies  of  oxygen,  thus  increasing 
both  the  efficiency  and  life  of  the  cell.’’ 
Cells  of  the  size  3  in.  x  3  in.  x  6.8  in. 
and  weighing  4.4  lb.  each  were  tested  by  the  Reichsanstalt. 
One  cell  was  kept  on  open  circuit  to  observe  the  changes  of 
voltage,  while  each  of  the  other  two  was  connected  through  a 
resistance  of  10  ohms  until  their  terminal  voltage  had  de¬ 
creased  to  0.4  volt.  In  a  period  of  128  days  the  e.m.f.  of  the 
open-circuited  cell  decreased  from  1.59  to  1.51  volts,  while  the 
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c.in.{.  of  the  other  two  cells  in  86  days  reached  the  limiting 
value  of  0.4  volt.  These  cells,  in  coming  down  to  0.8  volt,  gave 
out  about  100  amp-hours,  while  when  still  kept  in  circuit  till 
their  voltage  had  reached  04  volt,  they 'gave  out  about  60  amp- 
hours  additional. — Lond.  Electrician,  Oct.  23. 

Units,  Measurements  and  Instruments. 

Electrotechnical  Commission. — An  account  of  the  first  Coun¬ 
cil  meeting  of  the  (International)  Electrotechnical  Commission 
held  in  London.  Elihu  Thompson  was  elected  president  of 
the  commission  for  the  coming  year.  The  secretary,  Crompton, 
detailed  the  work  that  has  been  done  up  to  date,  and  stated 
that  in  10  countries  electrotechnical  committees  had  been  offi¬ 
cially  constituted  and  were  in  full  working  order;  in  six  coun¬ 
tries  committees  will  be  formed  shortly  and  in  six  coun¬ 
tries  the  matter  had  been  considered  with  a  view  to  forming 
such  committees. — Lond.  Elec.  Eng’ing,  Oct.  22;  Lond.  Elec¬ 
trician,  Oct  23. 

Electricity  Meters. — E.  Vollhardt. — An  article  of  a  general 
nature  on  electricity  meters.  After  giving  notes  on  the  meas¬ 
urement  of  electrical  energy,  the  principle  of  action  and  the 
construction  of  electricity  meters  are  described.  Hints  are 
given  on  calibrating  the  meters  at  the  place  where  they  are  to 
be  used,  and  different  types  of  meters  made  by  a  German  com¬ 
pany  are  described. — Jour.  f.  Gasbeleucht.,  Oct.  24. 

Measuring  Power  Factor  in  Three-phase  Circuits. — Boehm- 
Raffey. — A  description  of  a  graphical  method  for  determining 
the  power  factor  in  a  three-phase  circuit  by  the  two-wattmeter 
method. — Elek.  Am.,  Oct.  18. 

Telegraphy,  Telephony  and  Signals. 

Protective  Device  for  Telephone  Line  on  Trolley  Wire  Poles. 
— An  illustrated  description  of  an  electric  colliery  railway  in 
England  in  which  a  14-ton  electric  locomotive  is  used.  It  is 
supported  on  two  bogie  trucks,  each  of  which  is  equipped  with 
a  single  s6-hp,  500-volt  railway  motor.  The  overhead  line 
consists  of  two  trolley  wires  of  hard-drawn  figure-8  copper 
wire  of  80  sq.  mm  cross-section.  These  wires  are  supported  by 
means  of  side  brackets  bolted  to  lattice  poles.  A  telephone  line 
is  installed  by  means  of  two  wires  supported  by  insulators  on 
the  tail  ends  of  the  brackets.  This  line  is  tapped  at  six  points 
along  the  route,  and  the  driver  of  the  locomotive  carries  with 
him  a  portable  telephone  with  which  he  can  make  connection 
through  plug  boxes  fixed  on  the  poles.  At  each  of  these  points 
at  which  the  line  is  tapped  a  protective  device  is  inserted  to 
guard  against  the  danger  of  shock  if  either  of  the  telephone 
wires  has  come  into  contact  with  the  overhead  wires  supplying 
energy  to  the  locomotive.  This  device  consists  of  two  large 
fuses,  two  carbon  gaps,  and  two  fine  fuses  arranged  as  shown 
in  Fig.  6.  The  large  fuse  melts  with  a  current  of  3  atnp,  and 


the  fine  fuse  with  0.3  amp.  In  the  event  of  either  wire  being 
subjected  to  any  e.m.f.  greater  than  350  volts,  the  corresponding 
carbon-gap  arcs  across  to  earth  and  the  current  immediately 
blows  the  large  fuse;  in  case  the  gap  does  not  discharge,  and 
there  should  be  any  leakage  to  earth  in  the  telephone  apparatus, 
the  fine  fuse  will  melt  and  cut  off  the  connection  with  the 
overhead  wire. — Lond.  Elec.  Eng’ing,  Oct.  22. 

Telephone  Cables  with  Increased  Inductance. — A.  Larsen. — 
The  author  first  gives  a  resume  of  the  propagation  of  an  elec¬ 
tric  wave  in  a  telephone  cable.  The  current  is  a  wave  propa¬ 
gating  along  the  cable  with  its  amplitude  decreasing  according 


to  a  logarithmic  law.  In  general  the  wave  is  reflected  at  the 
end  of  the  cable.  The  efficiency  of  transmission  depends  not 
only  on  the  cable  itself,  but  also  on  the  apparatus  and  lines 
connected  to  it.  For  the  cable  itself  it  is  important  to  make 
the  damping  coefficient  as  small  as  possible  and  independent 
of  the  frequency.  This  may  be  accomplished  by  increasing  the 
self -inductance  of  the  cable  either  by  inserting  inductance  coils 
at  certain  intervals  according  to  the  Pupin  system,  or  by  in¬ 
creasing  the  self-inductance  uniformly  all  along  the  cable  by 
spinning  an  iron  wire  around  the  conductor.  The  author  gives 
formulas  for  cables  of  the  latter  type  and  shows  how  to  calcu¬ 
late  the  coefficient  of  self-inductance  and  also  the  increase  of 
effective  resistance  due  to  eddy  currents  in  the  iron.  Other 
things  being  equal,  this  increase  of  effective  resistance  is  pro¬ 
portional  to  the  square  of  the  thickness  of  the  wire  and  the 
square  of  the  frequency  and  may  reach  surprisingly  large  values 
if  the  iron  wire  is  too  thick. — Elek.  Zeit.,  Oct.  22. 

Miscellaneous. 

Electrical  Congress  in  Marseilles. — A  full  account  of  the  pro¬ 
ceedings  and  discussions  at  the  recent  International  Congress 
of  Applications  of  Electricity  in  Marseilles,  France.  There 
were  nine  different  sections ;  the  first  related  to  legal  questions, 
the  second  to  the  construction  and  protection  of  electric  net¬ 
works;  the  third  (in  which  C.  O.  Mailloux  was  vice-president 
and  a  frequent  speaker  in  the  discussions)  related  to  technical 
and  commercial  operations;  the  fourth  to  lighting  and  heating; 
the  fifth  to  traction  and  the  use  of  electricity  in  mines,  agricul¬ 
ture  and  for  industrial  purposes  in  general;  the  sixth  to  elec¬ 
trochemistry  and  electrometallurgy;  the  seventh  to  telegraphy 
and  telephony;  the  eighth  to  measurements  and  instruments, 
and  the  ninth  to  electrotherapeutics  and  medicine. — L’Industrie 
Elec.,  Sept.  25. 

Secondary  Radiation. — W.  H.  Bragg  and  J.  P.  V.  Madsen. — 
An  account  of  an  experimental  investigation  which  shows  that 
the  secondary  radiation  from  different  substances,  due  to  the 
beta  and  gamma  rays  of  radium,  varies  in  quality,  those  of  lower 
atomic  weight  returning  a  greater  proportion  of  less  penetrating 
rays.  When  the  less  penetrating  portion  of  a  primary  beam  of 
beta  rays  from  radium  is  sorted  out,  the  secondary  rays  also 
become  more  penetrating.  In  view  of  these  considerations  the 
ionization  current  due  to  secondary  radiation,  measured  in  a 
chamber  of  the  ordinary  form,  does  not  give  a  simple  or  accu¬ 
rate  determination  of  the  nature  of  that  radiation. — Phil.  Mag., 
October. 


BOOK  REVIEW. 


CouRS  D’ELECTRicixfe.  Par  H.  Pellat.  Tome  III.  Paris : 

Gauthier-Villars.  285  pages,  77  figures.  Price,  10  francs. 

This  volume  completes  the  course  in  electricity  given  by 
Prof.  Pellat  at  the  famous  ancient  school  of  the  Sorbonne.  Be¬ 
sides  the  laws  of  electrolysis  and  related  subjects  of  electro¬ 
capillarity  and  the  polarization  of  the  electrodes,  we  have  here 
a  clear  exposition,  unburdened  With  detail,  of  the  phenomer.a 
of  gaseous  ions,  with  a  careful  discussion  of  the  hypotheses 
put  forth  to  explain  them. 

We  have  text-books  on  electricity  written  for^  special  pur¬ 
poses  by.  eminent  professors  in  our  colleges  and  universities, 
but  we  have  few,  if  any,  to  compare  with  these  volumes  of  'M. 
Pellat,  who  seems  to  have  inherited  the  remarkable  professorial 
qualities  of  Marcel  Emile  Verdet,  his  illustrious  predecessor. 
.\s  a  rule,  our  books  are  ponderously  didactic  and  deterringly 
picturesque  with  their  array  of  symbols  of  summation  and  in¬ 
tegration;  not  infrequently,  too,  the  student  requires  the  sup¬ 
plementary  help  and  sustaining  hand  of  a  friend  or  tutor  to 
carry  him  through  his  course  of  “reading.”  In  comparison 
with  this  work  of  M.  Pellat  and  similar  ones  written  by  his 
countrymen  on  mechanics  and  the  various  branches  of  physics, 
many  of  our  American  text-books  are  uninspiring,  insipid, 
heavy,  dull ;  they  often  beget  depression  and  discouragement, 
whereas  the  manuals  of  our  Gallic  friends  stimulate  by  their 
lucidity  and  satisfy  by  their  comprehensiveness. 
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NEW  APPARATUS  AND  APPLIANCES 


Rotating  Counterbalanced  Sockets. 

The  Benjamin  Electric  Manufacturing  Company,  of  Chicago, 
has  adapted  the  ingenious  feature  recently  introduced  in  its 
attachment  plugs,  to  rotating  sockets  of  various  types  for  hold¬ 
ing  metal  half-shades  for  reflectors.  Fig.  i  shows  a  one-lamp 
socket  which  is  counterbalanced  inside  of  the  shell.  The  ap¬ 
plication  of  this  type  of  socket  is  shown  in  Fig.  2.  The  Benja- 


provide  resistance  for  the  armature  circuit  and  are  employed 
for  starting  duty  only. 

Fig.  2,  which  gives  a  rear  view  of  the  same  drum,  shows  an¬ 
other  type  of  resistor  unit — also  removable — mounted  on  the 
back  of  the  controller.  The  four  units  shown  in  this  view  pro¬ 
vide  resistance  for  field  regulating;  they  are  divided  into  20 
steps,  giving  a  range  of  speed  variation  of  2-to-i  or  3-to-i. 

These  controllers  are  made  for  both  reversible  and  non-re- 


FIGS.  I,  2,  3,  4  AND  5. — ROTATING  COUNTERBALANCED  SOCKETS. 


min  attachment  plug  is  so  constructed  that  the  lamp  can  be 
adjusted  at  any  angle  in  a  horizontal  plane.  Fig.  3  shows  a 
two-lamp  rotating  socket  of  the  same  type.  Fig.  4  shows  a 
rotating  socket  with  the  counterbalance  weight  outside  in  the 
form  to  be  used  as  a  stand.  Fig.  5  illustrates  one  application 
of  this  kind  of  socket.  It  can  either  be  hung  on  a  drop  cord, 
or  set  on  the  work  bench.  For  this  reason,  it  is  a  type  desired 
frequently  for  use  in  factories  around  work  benches. 


versible  motors  ranging  from  1  to  75  hp,  and  are  designed  for 
use  on  either  100-  or  220-volt  direct-current  circuits.  They  are 
made  by  the  Cutler-Hammer  Manufacturing  Company,  of  Mil¬ 
waukee. 

Mechanical  Arrangement  of  Shell-Type 
Transformer  Windings. 


Machine  Tool  Controller. 


The  self-contained  drum-type  machine-tool  controller  here 
illustrated  is  a  recent  addition  to  the  line  of  electric  controlling 
devices  designed  for  use  with  motor-operated  machine  tools.  It 
combines  in  one  compact  piece  of  apparatus  the  speed-regulat¬ 
ing  mechanism  and  the  rheostat,  and  does  not  require  construct- 


PICS.  I  AND  2. — FRONT  AND  REAR  VIEWS  OF  CONTROLLER. 


ing  these  separately  and  making  connections  between  the  two 
after  the  apparatus  is  installed. 

Fig.  1,  which  gives  a  front  view  of  the  controller,  shows  the 
removable  resistor  units  mounted  in  the  lower  half  of  the  con¬ 
troller  with  insulated  wires  running  from  each  unit  to  the 
metal  “fingers”  in  the  upper  part  of  the  device.  These  units 


The  fundamental  essentials  of  transformer  design  are  low 
uniform  temperatures  throughout  the  windings  and  minimum 
potential  stresses  in  them.  In  the  most  modern  transformers 
the  above  features  have  had  attached  to  them  the  great  im¬ 
portance  to  which  they  are  entitled,  with  the  result  that  greatly 
increased  life  is  secured  and  the  risk  of  unexpected  burn-out  is 
reduced. 

The  importance  of  low  temperatures  is  easily  understood 
when  it  is  considered  that  all  insulating  materials,  with  the  ex¬ 
ception  of  mica,  are  injuriously  affected  by  prolonged  tempera¬ 
tures,  even  though  such  temperatures  are  not  excessive  in  value. 
The  result  of  such  continuous  heating  is  the  weakening  of 
insulating  materials  between  turns  and  between  layers  of  the 
winding,  so  that  burn-out  of  the  transformer  ensues.  It  is  not 
enough,  however,  that  low  temperature  rises  in  transformer 
windings  be  secured,  if  within  some  interior  portions  of  them 
excessive  temperatures  occur.  A  chain  is  no  stronger  than  its 
weakest  link  and  a  transformer  as  a  whole  is  just  as  much 
endangered  by  the  overheating  of  small  portions  of  the  interior 
of  the  windings  as  though  these  high  temperatures  existed  uni¬ 
formly  throughout  all  portions  of  the  coils.  The  break-down 
and  disabling  of  a  transformer  is  as  completely  due  to  the  short 
circuiting  or  burning  of  a  few  turns  of  wire  as  it  is  in  case  the 
entire  windings  are  roasted  out. 

A  description  of  the  coils  and  washers  used  in  transformers 
manufactured  by  the  Pittsburg  Transformer  Company  will  in¬ 
dicate  how  the  essential  features  of  low  potential  stress  and 
uniform  temperature  rise  are  secured  in  these  transformers. 
The  coils  are  very  thin  and  consist  of  a  single  turn  of  flat 
ribbon  or  square  wire  wound  up  continuously  in  one  turn  per 
layer  without  cross-overs.  The  assembled  winding  pf  these 
transformers  consists  of  a  group  of  numerous  thin,  flat  coils, 
formed  as  above  described,  so  that  the  total  applied  voltage  is 
distributed  over  a  large  number  of  coils  insulated  one  from 
the  other,  so  that  the  potential  per  coil  is  kept  within  the  lowest 
limits.  The  fact  that  a  single  turn  per  layer  is  employed  re¬ 
duces  to  the  lowest  possible  amount  the  potential  strain  existing 
between  adjacent  layers  or  across  the  face  of  the  coil.  The 


to  move  a  certain  distance  on  the  chart.  In  operation  it  is 
necessary  merely  to  have  the  object  whose  motion  is  to  be 
recorded  open  and  close  a  circuit  whenever  the  motion  occurs. 

The  recorders  are  usually  operated  by  a  battery  circuit,  but 
any  convenient  circuit  may  be  employed  by  the  insertion  of 
lamps  or  other  resistors  to  reduce  the  e.m.f.  across  each  electro¬ 


tendency,  therefore,  to  the  break-down  of  insulation  between 
layers  or  flashing  across  the  face  of  the  coil  is  practically 
eliminated. 

In  assembling  these  coils  to  form  the  completed  winding, 
ventilating  spaces  are  provided  between  every  pair  of  coils,  so 
that  each  coil  has  its  surface  exposed  to  a  current  of  cooling 
oil,  the  result  being  an  absence  of  any  local  heating,  and  a 
uniform  temperature  throughout  the  coil  and  winding  is  thereby 
secured.  It  is  said  that  all  of  the  material  in  these  coils  is 
baked  and  varnished  so  that  moisture  is  eliminated  and  the 
dielectric  strength  increased  many  times.  The  coils  are  not 
covered  with  tape  or  other  heat  insulating  materials,  and  thus 
the  oil  comes  directly  in  contact  with  the  windings. 

Heavy  washers,  as  they  are  called,  which  are  formed  from 
baked  and  varnished  material  cut  to  pattern,  are  placed  between 
all  the  coils,  preventing  break-down  from  one  coil  to  another. 

It  is  claimed  that  as  a  result  of  the  above  method  of  con¬ 
struction,  the  transformers  exhibit  not  only  low  temperature 
rise  throughout  the  windings,  but,  also,  great  capacity  for  over¬ 
load,  for  the  reason  that  although  overload  will  raise  the 
teraperatore  of  the  windings,  a  uniform  temperature  rise 
throughout  does  not  endanger  the  insulation  and  will  not  locally 
break  it  down,  as  would  be  the  case  were  less  advantageou.s 
ventilating  methods  employed. 

The  Pittsburg  Transformer  Company  uses  the  above  con¬ 
struction  throughout  its  entire  line  of  shell  type  transformers, 
which  are  made  in  all  ratings  up  to  and  including  looo-kw  and 
for  all  commercial  voltages. 


FIG.  2. — CHART  OF  ELECTRIC  TIME  RECORDER. 


Electric  Time  Recorder, 


magnet  to  the  desired  value.  The  Bristol  Company,  of  Water 
bury.  Conn.,  is  the  manufacturer  of  these  recorders. 


The  electric  time  recorder  illustrated  in  Fig.  i  was  designed 
to  meet  the  demand  for  a  simple  and  practical  instrument  to 
record  automatically  the  occurrence  and  duration  of  various 
operations,  such  as  the  starting  and  stopping  of  machines,  the 
opening  and  closing  of  valves,  the  duration  of  runs,  the  pass¬ 
ing  of  trains,  etc.  With  this  recorder  it  is  possible  to 
record  several  different  operations  on  the  same  chart,  and  the 
recorder  may  be  located  a  long  distance  from  the  points  at 
which  such  operations  occur. 

Fig.  2  is  a  reproduction  of  a  record  chart,  showing  complete 
24-hour  records  of  operation  of  two  paper  machines.  This 
record  shows  the  time  and  duration  of  each  break  and  also  the 
time  required  to  wash  the  felts  and  put  on  new  wires.  One 


Electric  Thermaphore 


The  electric  pad  for  the  application  of  local  heat  for  curative 
purposes  has  such  advantages  that  physicians  approve  highly 
of  its  use,  particularly  as  a  substitute  for  the  poultice,  and  to 
induce  perspiration.  Of  course,  the  pad  can  also  be  used  for 
other  purposes,  such  as  bed-warming,  and  to  replace  the  hot- 
water  bag  generally.  The  Modern  Medicine  Company,  Battle 
Creek,  Mich.,  which  manufactures  a  long  line  of  electrical  appli¬ 
ances  for  sick-room  and  hospital  use,  has  placed  upon  the  mar¬ 
ket  an  improved  form  of  this  appliance,  which  is  shown  in  the 
accompanying  illustration.  The  pad  consists  of  a  special  fabric 
into  which  German  silver  resistance  wire  is  interwoven,  the 
whole  being  covered  with  mackintosh  or  eiderdown.  With  the 
pad  is  furnished  atl  Edison  plug  for  connection  to  any  lamp 
socket.  With  the  addition  of  a  rheostat  of  simple  form  the 
current  may  be  varied  in  the  ratio  of  i,  2  and  4.  The  lower 
degree  of  heat  is  designed  for  moderate  heating  effects,  as  for 
bed- warming  or  maintaining  a  heat  equivalent  to^  that  of  a 
poultice.  In  this  case  the  rheostat  is  not  necessary  and  the 
current  can  be  kept  on  continueusly  for  hours  without  over¬ 
heating  the  pad.  When  a  greater  degree  of  heat  is  employed, 
such  as  is  required  to  produce  intense  fomentation  or:  to  cause 
general  perspiration,  a  larger  current  is  required,  ahd'^e  pad 


KIG.  1. — ELECTRIC  TIME  RECORDER.  ELECTRIC  THERMAPHORE. 

of  these  recorders  arranged  to  record  operations  at  six  different  must  then- be  exposed  occasionally  so  as  to  prevent  an  excessive 

points  is  shown  on  Fig.  i.  Each  one  of  the  six  pens  makes  an  accumulation  of  heat.  The  same  firm  also  makes  an  .electric 

independent  record,  continuously  and  automatically;  in  this  way  thermaphore  blanket  based  upon  the  same  principles  as  those 
six  different  operations  may  be  recorded  on  the  same  chart,  of  the  pad,  which  has  for  some  years  almost  entirely  displaced 

Each  pen  is  actuated  by  an  independent  electromagnet  and  bat-  the  old-fashioned  hot  blanket  pack  and  similar  devices  in  the 

tery-circuit  so  arranged  that  closing  the  circuit  causes  the  pen  Battle  Creek  Sanitarium. 
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Large  Orders  for  Power  Machinery. 

As  continued  evidence  of  awakening  industrial  activity  in 
various  parts  of  the  country,  mention  of  some  of  the  orders 
taken  by  Allis-Chalmers  Company  is  of  exceptional  interest  at 
this  time.  In  the  State  of  Wisconsin,  where  authorities  esti¬ 
mate  there  are  at  least  2,000,000  hp  in  unused  water  powers, 
large  developments  have  recently  been  undertaken,  and  among 
the  important  hydraulic  turbine  plants  of  this  section  contracted 
for  is  that  of  the  Northern  Hydro-Electric  Company  on  the 
Peshtigo  River.  The  initial  installation  will  consist  of  five 
horizontal  twin-turbines,  each  having  a  capacity  of  1500  hp, 
or  an  aggregate  of  7500  hp,  each  direct-connected  to  a  looo-kw 
alternating-current  generator,  with  exciter  units  of  400  kw 
combined  capacity.  This  plant,  which  is  near  that  of  the 
Wausau  Street  Railway  Company,  now  being  equipped  with* 
hydro-electric  units  by  Allis-Chalmers  Company,  will  be  second 
in  industrial  importance  for  the  Head-of-the-Lakes  country 
only  to  the  Great  Northern  Power  Company’s  immense  develop¬ 
ment,  where  40,000  hp  in  turbines — the  largest  single  Francis 
wheels  in  the  world — are  in  operation.  The  current  generated 
on  the  Peshtigo  River  will  be  transmitted  to  Green  Bay  and 
neighboring  towns,  to  be  used  for  the  operation  of  the  street 
railway  system,  commercial  lighting  and  manufacturing  pur¬ 
poses. 

Among  other  large  orders  for  hydro-electric  plants  are  included 
irrigation  projects  and  central  stations  for  power  distribution 
in  the  Middle  West,  the  plans  of  which  have  not  yet  been  made 
public  Four  noteworthy  machines  now  being  shipped  from 
West  Allis  are  two  6500-kw  generators  of  the  waterwheel  type 
for  the  Niagara  Falls  Hydrr.ulic  Power  &  Manufacturing  Com¬ 
pany,  Niagara  Falls,  N.  Y.,  and  two  of  2500  kw  for  the  Caza- 
dcro  station  of  the  Portland  (Ore.)  Railway,  Light  &  Power 
Company.  These  machines,  which  are- designed  for  25  and  33 
cycles  and  speeds  of  300  and  333  r.p.m.  respectively,  have  re¬ 
cently  shown  some  notable  results  on  shop  tests. 

Among  purchases  of  the  steam  turbines  are  a  3250-kw  ma¬ 
chine  for  the  Pacific  Mills,  of  Lawrence,  Mass.,  which  already 
have  three  of  these  turbines  and  generators  in  service;  units 
of  lOOO-kw  capacity  for  the  Cleveland,  Southwestern  &  Colum¬ 
bus  Railway  and  the  city  of  Nashville,  Tenn.,  and  500-kw  ma¬ 
chines  for  the  Webster  &  Southbridge  Gas  &  Electric  Com¬ 
pany,  city  of  Danville,  Va. ;  Pennsylvania  Power  Company,  city 
of  Dunkirk,  N.  Y. ;  Willamette  Valley  Company,  and  the  city 
of  Frankfort,  Ind.‘  In  addition  to  the  main  units,  these  orders 
include  exciters,  power  transformers,  lighting  transformers,  con¬ 
densers,  circulating  pumps,  switchboards,  etc.,  making  complete 
power-plant  equipments  for  the  generation  and  distribution  of 
alternating  current. 

The  Industrial  Lumber  Company,  Beaumont,  Texas,  is  pre¬ 
paring  to  install  two  engine-type  generators  of  450-kw  capacity, 
with  17  induction  motors;  the  Johnson  Chair  Company,  of 
Chicago,  has  bought  a  500-kw  generator  driven  by  a  cross¬ 
compound  engine;  the  city  of  Waverly, , la.,  ordered  recently 
a  belted  unit  of  225  kw,  and  the  Columbia  Shade  Cloth  Com¬ 
pany,  New  York,  one  of  300  kw,  with  a  line  of  26  direct-current 
motors ;  the  city  of  Blue  Ridge,  Ga.,  has  contracted  for  a  iso-kw 
alternator,  with  transformers,  switchboard  an4  motors;  the 
Yampa  Smelting  Company  for  a  200-kw  induction  motor-gen¬ 
erator  set  and  three  loo-kw  transformers ;  the  .^merican  Sugar 
Refining  Company  for  a  500-kw  generator  driven  by  a  heavy 
duty  engine;  the  American  Oak  Leather  Company,  of  Cincin¬ 
nati,  for  a  250-kw  belted  unit,  and  the  Heekin  Can  Company, 
of  the  same  place,  for  additional  equipment,  including  21 
motors. 

The  Oliver  Iron  Mining  Company,  which  has  over  a  score 
of  Allis-Chalmers  hoisting  engines  installed  in  its  mines  at  the 
head  of  Lake  Superior,  is  having  three  additional  units,  28  in.  x 
60  in.,  built  in  the  West  Allis  shops  at. the  present  time;  the 
Alaska-Treadwell  Mining  Company  has  ordered  a  sixth  engine 
of  the  Allis-Chalmers  Company's  design ;  and  the  Right  of  Way 
(Can.)  Mining  Company,  Octave  Mining  Company  and  Goldfield 
Consolidated  Mining  Company  are  preparing  to  install  similar 


Miniature  Lamp-Testing  Wattmeter. 

The  wattmeter  illustrated  herewith  has  been  designed  spe¬ 
cifically  for  testing  the  power  consumption  of  incandescent 
lamps.  It  is  suitable  for  use  on  either  direct-current  or  alter¬ 
nating-current  circuits  within  the  wattage  and  voltage  ranges 
of  the  instrument,  namely,  not  over ‘150  watts  or  118  volts.  The 


MINIATURE  LAMP-TESTING  WATTMETER. 


whole  instrument  is  comparable  in  size  to  a  lamp  socket  for 
ceiling  mounting,  and  is  provided  with  a  convenient  attaching 
plug  and  cord.  The  meter  is  particularly  adapted  for  demon¬ 
strating  the  comparative  consumptions  of  carhon-filament  and 
tungsten  lamps.  It  is  being  placed  on  the  market  by  the  Roberts 
Instrument  Company,  56  Sheby  Street,  Detroit,  Mich. 


Ground  Clamps 


The  No.  3  Blackburn  ground  clamp  shown  herewith  is  made 
by  the  Blackburn  Specialty  Company,  Cleveland,  Ohio,  and  is 
approved  by  the  Underwriters  for  use  on  low-potential  light¬ 
ing  and  power  circuits.  The  adjustable  feature  of  this  clamp 
is  new  and  its  advantages  are  apparent  to  users  of  such  clamps 
on  lighting  and  power  installations,  it  being  made  in  two  sizes, 
No.  3  for  pipes  ranging  in  size  from  in.  to  and  No.  4 

for  in.  to  3  in.  standard  pipe. 

It  is  very  simple  in  construction,  being  composed  of  a 
flexible  perforated  copper  band  to  encircle  the  pipe  and  a  re- 


GROUND  CLAMP. 

movable  cast  copper  lug,  with  a  boss  raised  on  the  flat  end 
that  fits  the  p'erforations  in  the  band,  and  through  which  is 
threaded  the  tightening  screw  with  its  lock-nut. 

The  lug  is  drilled  for  No.  4  B.  &  S.  wire  and  tinned  ready 
for  soldering,  while  the  flat  end  with  boss  is  milled  to  give 
a  clean,  smooth  contact  surface  on  which  to  clamp  the  band. 
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units,  except  that  the  two  hoists  purchased  by  the  first-named 
company  will  be  driven  by  motors  instead  of  engines. 

In  the  pumping-engine  field  a  large  number  of  negotiations 
are  now  being  brought  to  definite  conclusion — in  some  cases 
after  months  of  delay. 


Alternating-Current  Elevator  Controllers. 

The  increasing  use  of  alternating-current  induction  motors 
has  created  a  demand  for  a  satisfactory  type  of  alternating- 
current  automatic  motor-starter,  especially  for  motor-driven 
elevators,  pumps  and  compressors  where  automatic  control  is 
a  desirable  feature.  The  chief  obstacle  in  the  way  of  the  ex¬ 
tended  efforts  of  several  manufacturers  to  accomplish  this  re¬ 
sult  has  been  that  of  securing  a  noiseless  alternating-current 
•  solenoid  developing  sufficient  force  for  contact  making.  The 
J.  L.  Schureman  Company,  of  Chicago,  has  recently  perfected 
a  line  of  alternating-current  starters  which  conforms  to  the 
best  principles  in  self-starter  designs  used  in  direct-current  prac¬ 
tice  by  employing  solenoids  to  perform  all  the  functions  of  con¬ 
necting  the  motor  to  the  line  and  accelerating  the  armature  to 
full  speed.  This  apparatus  includes  remote-controlled  switches, 
self-starters  for  all  kinds  of  pump  and  compressor  work  and 
elevator  controllers.  The  one  type  described  here  is  the  re¬ 
versing  controller  for  slow-speed  freight  elevators.  For  this 
work  the  controller  must  start,  stop  and  reverse  the  armature 
by  the  operation  of  a  hand  rope  or  cable.  There  is  seldom  a 
regular  operator  on  such  elevators,  and  therefore  the  controlling 
mechanism  must  be  simple  and  fool-proof.  When  the  rope  has 
been  pulled  to  start  the  elevator,  the  acceleration  of  the  motor 
should  be  regulated  entirely  by  the  controller  and  not  be  sub¬ 
ject  to  the  will  of  the  operator.  In  case  of  a  failure  of  voltage 
it  is  unsafe  to  rely  on  the  operator  to  return  the  controlling 
rope  to  the  former  position.  The  controller  should,  therefore, 
have  a  no-voltage  release  which  insures  its  return  to  the  starting 
position  when  the  voltage  fails.  In  controllers  employing  a  rheo- 


FIG.  I. — CONTROLLER  FOR  A  I5-HP  MOTOR. 


static  starter  this  result  can  be  accomplished  only  by  a  solenoid- 
operated  rheostat  having  the  no-voltage  release  feature. 

I  These  controllers  employ  the  resistance  method  of  starting, 

and  are  therefore  especially  adapted  to  slip-ring  polyphase 
motors  which  are  generally  used  for  intermittent  service  be¬ 
cause  of  the  high-starting  torque  required.  They  can  be  used, 
however,  with  squirrel-cage  motors  with  high-resistance  wind¬ 
ings  and  high- torque  characteristics.  The  controller  is  very 
nearly  the  same  for  either  class  of  motors,  the  only  essential 

I 
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difference  being  in  the  rheostat.  In  the  slip-ring  type  the  start¬ 
ing  resistance  is  inserted  in  the  rotor  circuit,  which  is  star- 
connected  with  three-phase  windings,  resistance  being  inserted 
in  all  three  circuits.  In  the  squirrel-cage  type,  the  resistance  is 
inserted  in  two  leads  of  the  stator  circuit  and  is  cut  out  by  the 
rheostat  switches  operating  in  pairs. 

The  following  description  applies  to  the  controller  for  the 
slip-ring  type  of  motor.  Fig.  i  shows  a  iS-hp,  220-volt,  three- 
phase  controller  constructed  along  the  same  general  lines  as 
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FIG.  2. — CONTROLLER  FOR  A  7.S-HP  MOTOR. 

the  Schureman  direct -cur rent  freight-elevator  controller.  It 
consists  of  a  solenoid-operated  rheostat  for  accelerating  the 
motor  and  a  quick-break  knife-type  reversing  switch.  The 
operation  is  simple.  The  shaft  of  the  reversing  switch  is  geared 
to  the  operating  mechanism  of  the  elevator.  Any  movement  of 
the  elevator  rope,  which  is  sufficient  to  move  the  switch,  closes 
the  reversing  switch  and  starts  the  cage  either  up  or  down, 
depending  on  the  direction  the  rope  is  pulled.  This  switch 
closes  the  primary  (stator)  circuit  of  the  motor.  It  also  acts 
as  a  ^le  changer  by  reversing  two  legs  of  the  primary  circuit 
to  make  the  elevator  go  up  or  down.  It  also  closes  the 
circuit  to  the  rheostat  solenoid  so  that  this  solenoid  is  en¬ 
ergized  and  completes  the  operation  of  the  controller  by  cutting 
out  the  starting  resistance  in  the  secondary  circuit.  The  speed 
at  which  this  resistance  is  cut  out  is  regulated  by  an  air  dash- 
pot  connected  to  the  solenoid.  To  stop  the  elevator  the  rope 
is  pulled,  opening  the  reverse  switch  and  returning  it  to  the 
neutral  position.  Both  the  stator  circuit  and  the  solenoid  circuit 
are  broken  by  the  reversing  switch  in  this  operation,  so  that 
the  rheostat  handle  returns  to  the  starting  position.  The  rheo¬ 
stat  consists  of  a  series  of  brass -to-carbon  short-circuiting 
switches,  a  solenoid  and  a  dashpot.  The  solenoid  revolves  a 
horizontal  shaft  by  means  of  a  rack  and  pinion,  and  a  series  of 
cranks,  at  fixed  positions  on  this  shaft,  operate  the  contact 
switches,  closing  them  in  succession.  The  switches  are  three- 
point,  and  each  short-circuits  one  section  of  the  rheostat  in 
each  phase  circuit.  The  pull  on  the  solenoid  is  practically  con¬ 
stant  throughout  the  stroke,  but  when  properly  adjusted  the 
equipment  is  noiseless  in  operation.  No  sliding  contacts  are 
used  in  the  rheostat,  all  circuits  being  made  on  large  carbon 
and  copper  butt-end  contacts.  Sticking  is  thus  eliminated.  Fig. 
2  shows  a  7.5-hp,  220-volt,  three-phase  controller,  differing 
from  Fig.  i  only  in  the  style  of  the  reversing  switch  used.  A 
drum-type  switch,  equipped  with  the  quick-break  feature,  is 
provided  instead  of  the  knife  switch. 
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Economy  Test  of  High-Speed  Engine.  drawn  tight,  and  at  the  high  speeds  the  cards  were  short. 

^  ®  Speeds  were  indicated  up  to  500  r.p.m.,  using  a  Prony  brake  at 
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high  speeds  and  taking  the  brake  horse-power. 

Readings  were  taken  every  five  minutes  after  conditions  had 
become  constant  and  the  engine  was  well  warmed  up.  No  cor¬ 
rections  were  made  for  moisture  in  steam,  but  a  few  deter¬ 
minations  showed  a  quality  of  from  98  to  99  per  cent.  The  data 
given  in  Fig.  l  are  from  tests  of  a  number  of  engines  for  most 
sizes,  the  speed  being  350  to  500  r.p.m.,  though  some  were  at 
somewhat  lower  pressure.  Fig.  2  gives  a  section  of  “A  B  C” 
engines,  showing  arrangement  of  cylinder  and  valve  chest,  also 
the  patented  oiling  system.  Mr.  Treat’s  test  of  the  used  engine 
gave  the  indicated  friction  horse-power  as  1.18,  this  being  only 
4  per  cent  of  the  indicated  horse-power  of  the  engine.  The 
oiling  system  conduced  largely  to  keeping  the  internal  friction 
at  such  a  low  perceatage. 


In  a  paper  read  by  Mr.  C.  H.  Treat  at  a  recent  meeting  of  the 
American  Society  of  Mechanical  Engineers,  and  printed  in  the 
October  Proceedings,  an  account  is  given  of  tests  made  on  en¬ 
gines  at  the  plant  of  the  American  Blower  Company,  Detroit, 
Mich.,  in  1905.  In  the  tests  the  exhaust  was  condensing  in  a 
surface  condenser,  consisting  of  a  steam  heater  section  pipe  im- 


Lamp-Testing  Wattmeter 


A  practical  demonstration  of  the  high  efficiency  of  the  new 
metallic-filament  incandescent  lamps  will  often  aid  in  their 
introduction,  particularly  with  prospective  customers,  to  whom 
seeing  is  believing.  All  that  is  necessary  to  make  such  a  test 
is  a  simple  indicator  that  will  show  the  relative  power  consump¬ 
tion  of  metallic-filament  and  carbon-filament  _ 

lamps,  and  for  this  purpose  a  lamp-testing  1 

watt  indicator  has  been  designed  by  the  A 

General  Electric  Company.  This  instrument 
should  prove  especially  valuable  in  introduc-  fj|§| 
ing  the  new  25-watt  tungsten  lamp.  One 
comparison  of  the  power  consumption  of  this 
lamp  with  that  of  the  ordinary  carbon-fila- 
ment  lamp  should  prove  a  more  convincing  ^ 

argument  than  an  hour’s  talk  on  their  rela-  / 

The  indicator  is  a  current  meter  con- 
structed  on  the  Thomson  inclined  coil  prin- 
ciple,  and  has  a  scale  marked  directly  in  IVI  l| 
watts  at  different  voltage  values.  The  mov- 
ing  element  is  mounted  in  jeweled  bearings. 

The  case  consists  of  a  single  aluminum  alloy  jLfl 
casting,  on  each  side  of  which  is  a  brass  a 
dome.  At  the  top  there  is  an  Edison  screw  m  iSi  \\ 


ladicaUd  Horae  Power 

KIG.  I. — RESULTS  OF  ENGINE  TESTS, 


mersed  in  a  tank,  having  an  overflow  and  i  lb.  supply  from 
city  water.  The  whole  was  overhead,  so  iliat  any  drip  or 
leaks  could  be  seen  and  stopped.  That  the  section  itself  did  not 
leak  at  any  time  was  shown  by  the  entire  absence  of  drip,  unless 
steam  was  entering. 

The  condensation  being  piped  down,  the  heater  pipes  and  base 


WATTMETER. 


Flash-Light  Outfit 


The  Jaeger  Miniature  Lamp  Manufacturing  Company,  of 
New  York  City,  has  brought  out  a  flash-light  outfit  for  which 
many  advantages  are  claimed.  The  case  is  made  of  fiber  and 
contains  the  usual  battery  equipment.  A  new  type  of  reflector 
is  used  in  connection  with  a  metallic  filament  lamp  and  a 
permanent  lens  attachment.  The  outfit  has  no  rings  or  spring 
were  slanted  to  drain  through  a  water  seal  to  prevent  steam  attachments  to  catch  the  clothes  and  both  ends  screw  directly 

blowing  into  the  upper  of  two  barrels  having  drain  valves  at  the  to  the  fiber  case.  A  small  switch  is  attached  to  the  side  of  the 

bottom,  the  lower  barrel  being  on  platform  scales.  For  each  fiber  cylinder  by  means  of  which  the  lamp  may  be  flashed  or 

barrel  of  water  the  weight  before  filling  was  subtrafeted  from  kept  permanently  in  circuit.  The  metallic  filament  lamp  re- 

the  full  weight.  The  scales  used  weighed  correctly,  and  the  quiring  less  energy  for  the  same  amount  of  light  than  the  older 

indicator  spring  was  carefully  calibrated.  A  long-lever  reduc-  types  of  miniature  lamps,  the  battery  has,  in  consequence,  a 

ing  motion  was  used  to  prevent  lost  motion.  The  drum  spring  longer  life. 


-GENERAL  AND  SECTIONAL  VIEWS  OF  ENGINE. 
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Madison  Square  Garden’s  Largest  Electric 

Sign- 

At  the  Business  Show,  which  recently  closed  in  the  Madison 
Square  Garden,  the  largest  electric  sign  that  has  ever  been 
placed  in  that  building  was  installed.  It  advertised  the  Royal 
typewriter,  contained  6000  lamps,  was  200  ft.  long  and  42  ft. 
high.  In  addition  to  advertising  the  typewriter  company  with 
the  price  of  the  typewriter,  the  word  “Royal”  was  set  in  letters 
50  different  times,  five  different  “Royals”  being  flashed  every 


use  of  an  adjustable-speed  motor  is  recommended,  as  the  speed 
may  be  increased  to  allow  for  wear  of  the  emery  wheel.  It 
will  be  noted  that  the  motor  is  mounted  well  out  of  the  way  on 
the  extended  sub-base  of'  the  grinder,  and,  therefore,  forms  a 
very  flexible  outfit  in  that  it  may  be  moved  as  a  unit.  Two 
operators  can  work  on  the  grinder  at  the  same  time,  as  a  door 
provided  in  the  hood  in  the  rear  allows  grinding  there  as  well 
as  in  front.  Water  is  prevented  from  splashing  over  the  floor 
of  the  motor  by  the  wide  pan  in  front  and  the  apron  in  the 
rear. 


Decuple  Flaming  Arc  Lamp. 


The  accompanying  illustration  shows  a  decuple  flaming-arc 
lamp  built  by  the  Scott  Electrical  Company,  of  Newark,  N.  J., 
and  installed  outside  one  of  Newark’s  leading  department 
stores.  Each  of  the  five  sets  of  electrodes  is  connected  across  a 
iio-volt  direct-current  circuit  and  is  separately  controlled  by  a 
switch.  Elach  set  is  made  up  of  two  arcs  burning  in  series 
across  the  iio-volt  circuit  with  sufficient  resistance  in  series  to 
cut  down  the  voltage  to  45  at  each  arc.  The  10  arcs  are  en¬ 
closed  in  a  single  globe,  and  the  regulating  resistance  is  con¬ 
tained  in  the  cylinder  shown  at  the  top  of  the  lamp.  The  lamp 


second,  tlie  entire  50  words  being  connected  to  a  flashing  ma¬ 
chine.  There  were  12  varieties  of  colors  used  in  the  lamps  of 
the  design. 

It  was  displayed  on  the  entire  south  wall  of  the  Garden  and 
was  operated  from  the  alternating-current  mains  of  the  United 
Electric  Light  &  Power  Company. 

A  photograph  taken  by  the  light  of  the  sign,  together  with  the 
electrical  illumination  of  the  Garden  at  the  same  time  of  the 
show,  is  shown  herewith.  Necessarily  some  of  the  “Royal” 
words  are  indistinct,  due  to  the  color  of  the  lamps. 
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Elcctrically-Drivcn  Tool  Grinder. 


With  a  small  motor  supplying  the  power  the  tool  grinder  in 
machine  shops  may  be  located  at  any  point  that  convenience  de¬ 
mands  and  the  wires  run  to  it  without  trouble.  The  Safety 
Emery  Wheel  Company,  of  Springfield,  Ohio,  is  supplying  a 
56-in.  X  4-in.  emery  wheel,  such  as  is  illustrated,  equipped  with 


ELF.CTRICALI.Y-DRIVEN  TOOL  GRINDER. 

a  Standard  Westinghouse  direct-current  type  “S,”  4-hp  motor. 
The  motor  runs  at  1175  r.p.m.  and  drives  the  emery  wheel  at 
450  r.p.m.  The  starting  device  for  the  motor  is  directly  on  the 
grinder,  providing  the  most  convenient  method  for  bringing 
the  wheel  up  to  speed. 

The  illustration  shows  a  constant-speed  shunt  motor,  but  the 


DECUPLE  FLAMING  ARC  LAMP. 

is  of  the  gravity-feed  type,  there  being  no  clockwork,  solenoids, 
(lashpots,  chains,  pulleys  or  other  appliances  involved  in  its  con¬ 
struction.  The  electrodes  are  inclined  at  an  angle  as  usual,  one 
electrode  resting  on  a  wheel  and  the  other  electrode  passing 
through  a  small  lever  operated  by  means  of  a  small  electro¬ 
magnet.  The  latter  contains  only  a  few  turns,  through  which 
the  main  current  flows.  The  electrodes  touch  each  other  at 
their  terminals  at  the  bottom  when  the  lamp  is  not  in  circuit, 
and  when  the  circuit  is  closed  one  electrode  is  drawn  aside  by 
the  lever  and  the  arc  is  started  and  a  constant  distance  between 
the  two  electrodes  maintained.  The  lamp  is  fitted  with  9-mm 
and  lO-mm  electrodes  of  impregnated  carbon,  440  mm  long,  and 
consumes  40  amp.  The  candle-power  is,  of  course,  very  great. 
The  lamp  is  also  applicable  to  500-volt  circuits,  the  five  sets  be¬ 
ing  then  connected  in  series.  By  connecting  the  sets  in  multiple 
and  by  controllihg  each  set  separately,  it  is  not  only  possible 
to  get  various  intensities  of  illumination,  but  the  lamp  need 
never  be  without  light  due  to  the  failure  of  one  of  the  arcs. 
The  lamp  is  suitable  for  either  direct-  or  alternating-current 
circuits.  The  line  manufactured  by  the  company  comprises 
duplex,  fluadruplex,  decuple,  duodecuple  and  any  other  mul¬ 
tiple  of  two.  The  company  is  building  a  flaming-arc  lamp  for 
the  Lackawanna  terminal  tower  which  will  contain  either  50 
or  70  arcs  in  a  single  globe. 
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Industrial  and  Commercial  News 


Commercial  fnteltigence. 


THE  WEEK  IN  TRADE. 

As  was  to  have  been  expected,  the  result  of  the  election  has 
been  an  immediate  upbuilding  of  trade  in  all  lines.  In  whole¬ 
sale  and  manufacturing  branches  the  tone  of  business  shows  a 
marked  improvement,  and  many  orders,  which  were  conditioned 
upon  the  election  of  Mr.  Taft,  are  now  being  sent  forward  to 
fulfillment.  The  net  result  of  this  is  a  large  increase  in  the 
volume  of  business  during  the  week  immediately  succeeding 
the  election,  with  every  prospect  that  conditions  will  become 
better  steadily.  The  weather  throughout  the  West  and  South 
has  continued  favorable,  both  for  crops  and  retail  trade.  This, 
however,  is  but  an  incident  in  the  general  reawakening  of 
business  which  has  followed  the  return  of  confidence.  The 
commodity  markets  have  moved  somewhat  irregularly,  showing 
that  election  results  had  been  discounted  in  some  cases.  Cotton 
is  slightly  higher,  which  is  due  probably  to  the  reports  that  the 
Lancashire  mills  are  preparing  to  reopen  at  full  capacity.  Cot¬ 
ton  goods  are  firmer  and  there  are  reports  of  many  sales 
greater  in  volume  than  have  been  known  for  the  past  month  or 
so.  Raw  wool  is  stronger  in  price  and,  while  there  is  some 
improvement  in  the  sales  of  woolen  goods,  the  season  for  this 
trade  is  so  nearly  over  that  little  revival  can  be  expected  for 
some  time.  In  the  shoe  and  leather  trade  there  is  also  some 
revival,  although  fall  sales  in  this  line  have  been  rather  better 
than  in  many  others.  The  prevailing  opinion  in  trade  circles 
is  that  while  the  improvement  comes  almost  too  late  to  add 
much  to  this  year’s  business,  conditions  are  so  much  better  that 
manufacturers  and  wholesalers  are  willing  to  prepare  more 
liberally  for  what  is  to  be  expected  when  the  spring  season 
opens.  There  is  not  much  change  in  the  pig-iron  market,  al¬ 
though  a  large  increase  is  reported  in  the  orders  for  finished 
material.  The  majority  of  the  mills  are  well  supplied  with  iron 
at  the  present  moment,  but  their  renewed  activity  will,  of  course, 
be  reflected  in  the  market  for  raw  material  in  the  near  future. 
Structural  material  is  in  good  demand ;  the  railroads  are  order¬ 
ing  cars  freely;  there  is  liberal  inquiry  for  plates,  shapes,  bars 
and  axles,  and  specifications  for  steel  rails  are  being  forwarded 
rapidly  to  the  foundries.  A  report  of  the  reduction  of  $4  per 
ton  in  standard  rails  has  been  denied,  and  it  seems  improbable 
that  the  price  would  be  cut  at  the  exact  moment  when  the 
demand  has  been  renewed.  Expenditures  for  building  indicate 
a  material  increase.  Reports  for  October  for  51  cities  show  a’ 
total  of  $39,126,980,  a  gain  of  36.1  per  cent  over  September, 
and  of  37.6  per  cent  over  October,  1907.  The  lumber  industry 
continues  in  the  same  flourishing  condition  that  has  marked  it 
for  the  past  four  months.  There  are  many  preparations  for 
holiday  trade  in  commercial  circles,  and  these  are  going  forward 
on  a  much  more  liberal  scale  than  had  been  anticipated.  Among 
the  special  revivals  in  an  industrial  way  might  be  mentioned 
the  Westinghouse  contract  for  the  electrification  of  the  Pennsyl¬ 
vania  Railroad’s  New  York  terminals.  This  contract,  which 
involves  an  initial  expenditure  of  $5,000,000,  means  that  the 
Westinghouse  establishment  will  probably  be  operated  at  full 
capacity  in  the  near  future.  It  also  means  that  locomotive 
builders  will  have  a  contract  which  will  keep  them  busy  for  a 
number  of  months.  At  the  same  time  it  is  announced  that  the 
General  Electric  Company  has  received  orders  for  apparatus 
and  machinery  for  a  number  of  Western  hydro-electric  plants 
which,  in  the  aggregate,  will  amount  to  almost  as  much  as  the 
Pennsylvania  contract.  In  almost  every  part  of  the  country 
reports  are  received  that  the  railroads  are  taking  on  more  men 
in  their  shops  and  that  the  rebuilding  and  repairing  of  equip¬ 
ment  will  be  pushed  rapidly  forward,  in  preparation  for  a  re¬ 
vival  of  trade,  which  the  managers  believe  is  sure  to  come. 
From  data  collected  by  the  National  Association  of  Manufac¬ 
turers  the  statement  is  given  out  that  before  Jan.  i  next  500,000 
additional  men  will  be  put  to  work.  The  American  Industries, 
the  official  organ  of  this  association,  says  that  during  October 
letters  were  sent  to  each  of  the  3,000  members  of  the  associa¬ 
tion  asking  for  information  as  to  the  prospects  of  trade  in  the 


event  of  Mr.  Taft’s  election.  These  answers  were  withheld 
until  after  the  election  purposely,  but  the  information  contained 
in  them  is  now  being  made  public.  Discussing  these  answers, 
that  journal  says :  “The  percentage  of  replies  received  indi¬ 
cates  that  an  average  of  135  men  each  will  be  added  to  the 
majority  of  manufacturing  plants  in  the  association  by  Dec.  i. 
The  percentages  show  that  at  least  one-half  of  the  3,000  mem¬ 
bers  of  the  National  Association  of  Manufacturers  expect  to 
add  to  their  present  force  more  than  200,000  workingmen. 
Taking  this  as  a  basis,  it  is  safe  to  assume  that  the  13,000  manu¬ 
facturers  who,  according  to  the  census  of  1900,  employed  an 
average  of  100  men  or  over,  will  add  at  least  50  per  cent  to 
their  present  force,  making  a  total  in  round  figures  of  650,000 
men.  In  other  words,  with  the  continuance  of  business  confi¬ 
dence,  the  important  manufacturing  interests  of  the  country 
will  be  enabled  to  increase  their  present  force  by  more  than 
half  a  million  workingmen  to  meet  the  market  demands  for 
their  products.”  There  is  a  general  revival  in  the  neighborhood 
of  Pittsburg,  and  many  mills  will  soon  be  in  full  operation. 
The  Westinghouse  Air  Brake  Company,  which  has  been  lately 
running  on  single  time,  and  was  on  half  time  for  many  months, 
will  start  in  full  operation  at  double  time  next  week.  The 
United  States  Steel  Corporation  announces  that  it  will  make 
1909  a  banner  year.  The  American  Bridge  Company  is  in  re¬ 
ceipt  of  so  many  orders  that  some  of  its  plants,  notably  the 
one  at  Trenton,  have  been  compelled  to  double  the  force  of  men 
and  to  work  night  and  day.  At  Pawtucket,  R.  I.,  the  J.  &  P. 
Coates  Company  will  employ  2500  hands  on  full  time.  At  Win- 
sted.  Conn.,  the  Greenwood  Cotton  Mills  will  be  opened,  em¬ 
ploying  1000  operatives,  after  having  been  closed  for  10  years. 
The  Trenton  Potteries  Company  announces  that  its  plants  will 
run  overtime  and  that  additional  kilns  will  be  built.  Another 
pottery  manufacturer  in  Trenton  makes  the  statement  that 
$1,000,000  worth  of  pottery  will  be  ordered  before  the  middle 
of  November.  These  arc  but  samples  of  the  condition  of 
revival  that  has  taken  place  all  over  the  country,  and  are  cited 
merely  to  show  the  trend  of  the  industrial  reawakening.  In 
October,  1908,  the  failures  reported  to  Bradstreef s  numbered 
1.075,  an  increase  of  ii  per  cent  over  October,  1907,  as  regards 
the  number,  but  the  liabilities  were  only  $17423,971,  or  only 
about  one-tenth  the  liabilities  in  October,  1907.  Compared  with 
September  this  year,  the  failures  were  10.7  per  cent  more  nu¬ 
merous,  but  the  liabilities  were  3.3  per  cent  smaller,  and,  in  fact, 
October  liabilities  are  the  smallest  of  any  month  this  year.  For 
10  months  of  1908  the  failures  number  11,766,  while  the  liabili¬ 
ties  are  $262,081,933.  There  is  here  shown  an  increase  in  the 
number  of  failures  of  49  per  cent,  as  compared  with  1907,  but 
a  decrease  of  4.8  per  cent  in  liabilities.  Failures  for  the  week 
ended  Nov.  5  were  205,  against  241  the  previous  week,  226  in 
the  corresponding  week  of  last  year,  146  in  1906,  166  in  1905 
and  184  in  1904. 

THE  COPPER  MARKET. 

No  market  has  shown  a  more  radical  advance  since  the  elec¬ 
tion  than  that  for  copper  metal.  Active  buying,  both  by 
speculators  and  consumers  has  advanced  the  price  rapidly. 
Fortunately,  a  fair  portion  of  these  sales  were  to  actual  melters, 
and  the  purchases  were  made  in  a  hurry  to  fill  orders  already 
written  for  finished  material.  It  is  estimated  that  between 
the  morning  of  Wednesday,  Nov.  4,  and  the  close  of  business 
Saturday,  Nov.  7,  between  20,000,000  and  25,000,000  lb.  of  lake 
and  electrolytic  copper  were  sold  in  the  New  York  market 
to  domestic  consumers  and  for  export  to  Europe.  Most  of  the 
orders  placed  were  for  November,  December  and  January  de¬ 
livery,  although  some  extended  over  to  February  and  March. 
A  large  amount  of  business  was  of  an  arbitrage  character, 
brought  about  by  the  rapid  advance  in  standard  warrants. 
Prosperity  and  activity  in  the  copper  and  brass  industries 
throughout  the  country  are  having  an  overmastering  influence 
on  the  market.  From  all  quarters  come  reports  from  manu¬ 
facturers  that  they  are  flooded  with  orders.  The  wire  drawers 
and  the  manufacturers  of  electrical  equipment  are  rushing  to 
buy  raw  material,  and,  finding  copper  higher,  are  advancing 
prices  on  finished  goods  in  many  instances.  The  Boston  manu- 
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facturers  of  copper  wire  and  insulated  wire,  as  an  instance, 
made  two  advances  on  their  wares  in  one  day,  owing  to  the 
upward  tendency  of  metal.  In  some  cases  notices  have  been 
sent  to  all  selling  agents  to  take  no  more  business  at  old 
figures.  Many  of  the  smaller  establishments,  in  spite  of  rapid 
increases  in  their  working  forces,  have  been  compelled  to 
decline  proffered  business  for  February  and  March  delivery. 
In  the  meantime,  in  spite  of  advancing  prices  and  some  ap¬ 
parent  difficulty  in  filling  orders,  the  production  of  copper  is 
steadily  increasing.  At  the  present  rate  at  which  the  mines 
are  being  operated  and  imports  received  it  is  estimated  that 
the  country  is  called  upon  to  take  care  of  from  3,000,000  to 
4,000,000  lb.  per  day  to  prevent  accumulation.  A  very  large 
tonnage  of  copper  is  known  to  be  carried  in  Europe  on  specula¬ 
tive  account  which  it  will  require  great  industrial  activity  to 
absorb.  The  situation  is  peculiar  in  a  measure.  Of  course 
it  is  known  that  the  market  is  controlled  by  strong  interests, 
who  can  carry  all  the  surplus  copper  that  is  necessary  and 
can  hold  prices  steady  at  any  reasonable  figure.  This  explains 
the  lack  of  accord  between  prices  and  apparently  adverse 
statistics.  Some  of  the  great  selling  agencies  persistently  de¬ 
clare  that  they  are  sold  up  to  the  end  of  the  year,  but,  in  the 
absence  of  information  as  to  who  has  taken  the  enormous 
production,  such  a  condition  is  difficult  to  understand.  On 
Nov.  9  heavy  sales  were  reported  at  top  figures,  and  rumors 
were  numerous  that  orders  for  future  delivery  had  been  de¬ 
clined.  Sales  of  electrolytic  were  made  as  high  as  14^/2  cents 
at  the  close,  *4  cent  higher  than  the  opening.  There  was 
almost  a  stampede  among  the  small  consumers.  Exports  up 
to  this  date  for  November  were  1,698  tons.  Prices  quoted 
on  the  Metal  Exchange  at  the  close  were: 

I-nke  .  U'/S  @ 

Electrolytic  .  @  145^ 

Castings  .  14  (®  145^ 

The  London  market  was  as  follows: 


N  oon. 

Close. 

£  5 

d 

£  s 

d 

Standard  copper,  spot . 

. 64  17 

6 

64  17 

6 

Standard  copper,  futures . 

. 6s  17 

6 

6s  IS 

0 

Market  . 

Steady. 

Sales  of  spot . 

, . . .  1,500  tons 

Sales  of  futures . 

. . . .  2,600  tons 

Extreme  fluctuations  for  this 

year : 

Highest. 

Lowest. 

Lake  copper,  spot . 

.  ...  l4'/2 

Electrolytic  copper,  spot . 

....  J4H 

i2'/i 

Casting  copper,  spot . 

....  1 4  *4 

London,  spot  . 

. . . .  £64  17 

6 

£s6  5 

0 

London,  futures  . 

....  65  15 

0 

s6  17 

6 

London,  best  selected . 

....  68  10 

0 

60  0 

0 

WESTINGHOUSE  GETS  PENNSYLVANIA  RAILROAD 
CONTRACT. — At  a  meeting  of  the  directors  of  the  Pennsyl¬ 
vania  Railroad  Company,  Nov.  2,  the  contract  for  the  elec¬ 
trification  of  the  New  York-New  Jersey  terminals  was  awarded 
to  the  Westinghouse  Electric  &  Manufacturing  Company.  This 
is  probably  the  largest  single  contract  that  has  been  made  dur¬ 
ing  the  year,  and  will  amount  to  at  least  $5,000,000.  The  agree¬ 
ment  that  was  signed  on  the  date  named  was,  in  general  terms, 
to  the  effect  that  the  Westinghouse  company  should  furnish 
all  the  electrical  machinery  and  appliances  to  be  used  in  the 
tunnel  terminal  service  at  New  York.  This  includes  too  loco¬ 
motives,  which  will  probably  be  built  at  the  Baldwin  Loco¬ 
motive  Works,  of  Philadelphia.  The  contract,  it  is  said,  comes 
as  a  personal  victory  for  Mr.  George  Westinghouse,  who  ne¬ 
gotiated  the  terms.  The  present  contract  is  for  the  electri¬ 
fication  of  the  road  from  Harrison,  N.  J.,  to  Jamaica,  L.  I. 
This  will  require  electrical  apparatus  amounting  to  at  least 
$5,000,000.  This,  however,  will  not  cover  the  entire  amount 
the  Pennsylvania  expects  to  spend  for  electrification  in  this 
vicinity,  and  the  Westinghouse  company  will  probably  have 
additional  orders,  doubling  the  present  installation.  Mr.  West¬ 
inghouse  said  that  the  contract  was  elastic  in  form,  and  that 
if  the  Pennsylvania  wanted  to  push  its  work  out  further  it 
could  be  done  under  this  same  contract.  “It  is  believed  that 
the  action  of  the  Pennsylvania  Railroad  will  have  a  far- 
reaching  effect  with  reference  to  many  other  electrifications 
which  have  been  held  in  abeyance  pending  the  decision  of  the 
Pennsylvania  road,”  said  Mr.  Westinghouse.  “As  a  matter 
of  physical  fact,  this  work  will  eventually  form  a  link  with 
the  New  Haven  and  Central  lines.  Mind  you,  I  mean  a 
physical  connection,  as,  of  course,  I  know  nothing  about  what 
the  Pennsylvania  may  mean  to  do  in  regard  to  any  future 
traffic  arrangements.”  The  system,  it  is  said,  will  be  an  over¬ 
head  trolley,  and  not  third-rail,  and  the  engines  used  will  be 
of  a  new  type  and  the  most  powerful  ever  constructed.  They 
will  be  much  longer  and  heavier  than  those  in  use  on  the  New 


York  Central  and  on  the  New  Haven  road,  and  will  be  built 
to  pull  the  heaviest  Pennsylvania  trains  at  high  speed  up  the 
grades  of  the  tunnels.  They  will  be  equipped  with  the  well- 
known  type  of  7-ft.  driving  wheel  of  the  steam  locomotive. 
An  engine  now  being  used  for  test  purposes  in  Long  Island 
City  has  already  done  more  than  90  miles  an  hour,  and  has 
shown  that  it  is  capable  of  doing  120  miles  an  hour.  Work 
on  100  of  these  locomotives  will,  be  be^ri  at  once,  and  on  a 
number  of  motor  cars.  To  run  the  system  250,000  hp  will  be 
required,  several  times  more  than  is  now  used  on  the  New 
Haven  or  Central  systems,  which  were  also  built  by  the 
Westinghouse  company.  The  present  plans  for  the  grand  cen¬ 
tral  terminal  call  for  a  schedule  of  500  trains  a  day.  The 
Westinghouse  contract  with  the  Pennsylvania  shows  that  the 
plans  are  made  with  a  view  to  handling  1000  trains  a  day  in 
the  terminal.  “This  contract  is  to  be  completed  in  20  months,” 
said  Mr.  Westinghouse,  “and  will  keep  our  works  going  at 
full  blast  from  now  on  if  conditions  are  good  after  election. 
The  officials  of  the  Pennsylvania  have  devoted  the  last  three 
years  to  a  study  of  the  requirements  of  this  work,  and  the 
award  of  the  contract  at  this  time  puts  the  Pennsylvania  in 
an  exceptionally  favorable  position.” 

BOSTON  VIEW  OF  THE  WESTINGHOUSE  CON¬ 
TRACT. — The  placing  of  the  $5,000,000  contract  for  electri¬ 
fication  by  the  Pennsylvania  Railroad  with  the  Westinghouse 
company  has  been  hailed  with  much  satisfaction  in  Boston 
financial  and  business  circles,  and  an  instance  of  the  apprecia¬ 
tion  which  is  accorded  to  Mr.  Westinghouse  from  this  quarter 
is  afforded  by  the  Boston  Herald  in  the  following  editorial 
comments :  “A  year  ago,  when  the  financial  troubles  of  the 
country  were  culminating,  Mr.  George  Westinghouse,  one  of 
the  most  eminent  and  honored  .Americans  in  the  industrial 
world,  was  forced  by  the  general  conditions  to  throw  two 
of  the  great  manufacturing  companies  under  his  con¬ 
trol  into  the  hands  of  receivers.  Already  there  are 
new  proofs  of  the  victorious  powers  of  this  man’s  spirit. 
The  Pennsylvania  Railroad  will  spend  millions  on  transforma¬ 
tion  from  steam  to  electric  traction.  Again  the  Westinghouse 
fortunes  are  in  the  ascendant,  and  the  great  inventor  and  field 
marshal  of  the  engineering  industry,  who  has  made  many 
sacrifices  of  late,  justifies  the  faith  that  is  in  him  and  that 
others  have  in  his  perseverance,  foresight  and  genius.  Men 
of  this  indomitable  character  are  among  the  best  possessions 
of  any  age.”  The  Boston  News  Bureau,  in  a  leading  article, 
points  out  that  the  aggregate  of  the  Pennsylvania’s  expendi¬ 
tures  for  terminal  improvements  at  New  York  will  cross 
$100,000,000.  Of  this,  $20,000,000  will  represent  the  entire  cost 
of  electrification,  and  the  contract  that  has  just  been  awarded 
to  the  Westinghouse  company  represents  about  25  per  cent  of 
the  amount  it  is  proposed  to  spend  for  electrification.  The 
Pennsylvania  is  outstripping  every  other  road  in  the  country 
in  the  application  of  electricity  to  steam  railroading. 

HORNBERGER  TRANSFORMER  FACTORY.  — The 
Hornberger  Transformer  Company  has  purchased  all  the  ac¬ 
counts  receivable  from  the  Lafayette  (Ind.)  Electrical  Manu¬ 
facturing  Company,  and  will  continue  the  production  of  the 
Hornberger  transformer.  Mr.  W.  H.  Hornberger  will  be 
the  manager  of  the  new  enterprise,  and  is,  it  is  gratifying  to 
note,  thoroughly  convalescent  now  from  his  recent  serious 
illness  and  taking  hold  actively.  The  company  has  secured  a 
new  factory,  which  is  being  equipped  with  new  machinery  for 
a  large  output.  The  company  states  that  it  is  in  receipt  of 
many  Inquiries  and  orders,  and  is  beginning  to  make  ship¬ 
ments.  Lafayette  is  already  quite  an  electrical  center,  and 
this  adds  another  progressive  concern  to  the  group  of  elec¬ 
trical  industries  there.  The  new  factory  is  the  building  occupied 
formerly  by  the  Polar  Creamery  Company,  at  Fifteenth  and 
Elizabeth  Streets,  Lafayette,  and  the  company  may  purchase  it. 

DRIVE  FOR  ORGAN  FACTORY.— .Another  large  manu¬ 
facturing  plant,  that  of  the  Estey  Organ  Company,  in  Brat- 
tleboro,  Vt.,  is  to  install  electric  drive  throughout.  This  is  the 
largest  organ  factory  in  the  world.  It  has  just  placed  with  the 
Crocker- Wheeler  Company,  of  Ampere,  N.  J.,  an  ^  order  for 
57  induction  motors,  ranging  from  to  75  hp,  together 
with  seven  transformers  and  a  switchboard.  Electrical 
energy  will  be  purchased  from  the  Connecticut  River  Power 
Company.  Some  of  these  motors  will  be  used  for  individual 
machines  and  others  for  driving  line  shafting.  The  proper 
subdivision  of  the  plant  into  groups  and  individual  machines 
was  a  nice  problem,  and  was  successfully  worked  out  by  the 
engineers  of  the  Crocker- Wheeler  Company. 
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THE  GREAT  WESTERN  POWER  COMPANY.— The 
statement  published  in  San  Francisco  and  New  York  newspa¬ 
pers,  that  the  Great  Western  Power  Company,  of  California, 
had  formed  a  combine  with  the  Pacific  Gas  &  Electric  Com¬ 
pany,  of  the  same  State,  proves  to  be  inaccurate.  Mr.  H.  P. 
Wilson,  secretary  for  the  Great  Western  company,  says  that 
no  combine  has  been  made,  nor  is  any  contemplated.  The 
Pacific  Gas  &  Electric  Company  has  contracted  to  purchase  a 
large  amount  of  power  from  the  Great  Western  company, 
and  that  is  the  extent  of  the  relationship  between  the  two 
companies.  The  Great  Western  is  a  $50,000,060  corporation, 
headed  by  Edwin  Hawley,  and  generally  supposed  to  be  iden¬ 
tified  with  the  Gould  interests.  The  Pacific  Gas  &  Electric  is 
a  $45,000,000  enterprise,  and  is  the  holding  company  of  the 
enterprises  of  Frank  Drum,  Eugene  de  Salba  and  John  Mar¬ 
tin.  The  arrangement  between  the  two  companies  was  made 
in  New  York  recently  between  Mr.  Frank  G.  Drum,  president, 
and  John  A.  Britton,  general  manager  of  the  Pacific  company, 
and  Mr.  H.  P.  Wilson,  representing  the  Great  Western.  The 
Pacific  Gas  &  Electric  Company  was  beginning  to  find  diffi¬ 
culty  in  supplying  all  the  demands  made  on  it  for  power,  and 
the  Great  Western  is  just  coming  into  the  market  as  a  dis¬ 
tributer.  The  Great  Western  Power  Company  has  been  con¬ 
structing  its  initial  power  plant  on  the  Feather  River,  Califor¬ 
nia,  for  the  past  three  years,  and  has  spent  in  the  neighborhood 
of  $10,000,000.  A  gigantic  dam  has  been  constructed,  and 
what  is  claimed  to  be. the  largest  artificial  lake  in  the  world 
has  been  formed.  From  this  the  water  is  carried  in  a  tunnel 
1500  ft  long  under  a  mountain  and  delivered  directly  into 
the  power  house,  with  a  fall  of  more  than  400  ft.  It  is  claimed 
that  the  Great  Western  company  owns  water  rights  in  northern 
California  representing  420,000  hp,  and  the  management  pro¬ 
poses  to  develop  these  rights  as  rapidly  as  there  is  a  market 
for  the  current.  At  the  power  house,  already  completed  and 
ready  to  begin  operations,  it  is  claimed  that  there  will  be 
80,000  kw  under  the  one  roof,  and  both  the  water  wheels  and 
the  generators  are  the  largest  of  their  types.  The  first  unit, 
located  at  Big  Bend,  will  begin  operation  Dec.  i,  and  will 
deliver  60,000  hp.  This  is  on  the  north  fork  of  the  Feather 
River,  and  the  installation  is  said  to  embrace  many  novel  en¬ 
gineering  features.  The  greater  part  of  this  power  has  been 
already  contracted  for  to  be  delivered  early  in  the  coming 
year.  Some  of  this  distribution  is  to  be  handled  by  the  Pacific 
Gas  &  Electric  Company.  This  arrangement,  however,  is  only 
temporary.  Mr.  Edwin  Hawley  has  been  the  leading  spirit 
in  the  promotion  of  the  Great  Western  Power  Company,  and  it 
has  therefore  been  generally  surmised  that  the  enterprise  was 
connected  with  the  Western  Pacific  and  was  being  financed 
by  Gould  interests.  The  financing  of  the  company,  at  least, 
has  been  entirely  confined  to  the  insiders,  and  neither  stocks 
nor  bonds  have  been  placed  upon  the  public  market.  The 
Pacific  Gas  &  Electric  is  the  parent  corporation  of  30  con¬ 
cerns,  including  the  California  Gas  &  Electric  and  the  San 
Francisco  Gas  &  Electric.  The  Pacific  operates  in  29  counties 
in  the  State,  supplies  current  to  12  electric  railroads  and  sells 
power  in  43  different  cities  and  towns  in  California.  It  con¬ 
trols  all  the  business  about  the  bay  cities  and  the  greater  part 
of  the  business  in  the  north.  Owing  to  its  inability  to  meet 
the  excessive  requirements  it  entered  into  a  contract  recently 
to  purchase  power  from  the  Northern  California  Power  Com¬ 
pany. 

RAILROAD  ELECTRIFICATION  IN  ITALY.— Signor 
Domenico  Canzoneria,  E.  E.,  formerly  of  the  engineering  staff 
of  the  Westinghouse  interests,  at  Turtle  Creek,  Pa.,  and  now 
engaged  in  electrical  engineering  at  Milan,  Italy,  writes  con¬ 
cerning  the  electrification  of  steam  railroads  in  Italy  as  follows : 
“Already  1000  miles  of  line  are  in  process  of  transformation  and 
the  number  of  miles  to  be  begun  during  next  year  will  require 
not  less  than  16,000,000  lb.  of  American  copper.  There  are 
now  so  many  high-class  electrical  engineers  of  Italian  birth  who 
have  received  from  four  to  six  years’  professional  training  in 
.\merica  that  there  is  throughout  Italy  a  most  friendly  feeling 
for  America  which  is  making  for  the  consumption  of  an  ever- 
increasing  tonnage  of  its  copper  and  in  the  many  enterprises 
outside  of  Italy  that  are  carried  on  by  Italian  engineering  cor¬ 
porations.  All  the  railways  in  Italy  that  are  being  electrified 
will  carry  heavy  freight  traffic,  and  will  be  built  in  the  most 
solid  way.  Italy  is  going  to  emancipate  herself  from  depend¬ 
ence  upon  British  coal  mines  for  power  purposes,  and  will  turn 


to  hydro-electric  energy,  as  she  has  an  ample  number  of  lakes 
and  rivers  for  the  working  up  of  sufficient  power  to  actuate 
20  times  as  much  transportation  and  manufacturing  energy  as 
is  required  to-day.” 

ORDER  FOR  INDUCTION  MOTORS.— We  are  advised 
that  an  order  for  no  less  than  2500  hp  of  induction  motors  has 
just  been  placed  with  the  Crocker-Wheeler  Company  of  Am¬ 
pere,  N.  J.,  by  the  Clark  Thread  Company  of  Newark,  N.J.  The 
further  importance  of  this  order  lies  in  the  fact  that  it  marks 
the  beginning  of  the  electrification  of  these  extensive  mills. 
The  plant  has  been  driven  by  several  steam  engines,  and  this 
purchase  of  induction  motors  is  the  first  step  in  electric  drive. 
The  order  was  awarded  to  the  Crocker-Wheeler  Company  after 
a  thorough  investigation  extending  over  a  period  of  10  months. 
The  fact  which  finally  determined  the  mill  to  give  the  order  to 
the  Crocker-Wheeler  Company  was  the  excellent  showing  made 
by  its  engineers  in  the  previous  equipment  of  a  number  of  large 
cotton  mills  in  the  United  States  and  Canada.  The  motors  are 
5500-volt,  60  cycle,  three-phase  machines,  and  the  order  aggre¬ 
gates  about  2500  hp,  the  motors  ranging  from  25  to  150  hp  each. 

GENERAL  ELECTRIC  ORDERS  IN  THE  WEST.— The 
statement  that  the  General  Electric  Company  is  about  to  close 
a  contract  with  a  California  hydro-electric  project  that  will 
call  for  $5,000,000  expenditure,  which  was  published  in  the  daily 
newspapers  immediately  after  the  election,  is  in  a  general  way, 
but  not  specifically,  correct.  The  company  has  no  single  contract 
of  this  magnitude  either  concluded  or  pending.  The  company 
has,  however,  contracts  and  negotiations  with  a  number  of 
hydro-electric  plants  in  the  West,  and  these  in  the  aggregate 
will  amount  to  several  million  dollars.  Inquiries  and  orders 
are  being  received  in  very  satisfactory  volume  and  the  manage¬ 
ment  expects  to  be  operating  at  full  capacity  in  a  very  short 
time. 

TROLLEY  IN  JAPAN.— U.  S.  Consul-General  Henry  B. 
Miller,  of  Yokohama,  reports  that  the  Keihin  Electric  Com¬ 
pany  has  practically  succeeded  in  obtaining  from  London  cap¬ 
italists  a  loan  of  2,000,000  yen  ($996,000)  wherewith  to  build 
a  line  from  the  Aoyama  terminus  of  the  Tokyo  Railway  to 
Shingawa.  Official  permission  was  obtained  some  time  ago, 
and  the  only  question  that  remained  was  that  of  finance.  The 
loan  is  to  carry  6  per  cent  interest,  and  the  company  will  re¬ 
ceive  91  yen  (^.27)  per  bond. 

ORDERS  FOR  NERNST  LAMPS. — The  Nernst  Lamp 
Company  has  received  a  contract  from  the  Rosenbaum  Com¬ 
pany,  proprietors  of  one  of  the  largest  department  stores  in 
Pittsburg,  for  an  installation  of  three-glower  Westinghouse- 
Nernst  lamps,  replacing  the  six-glower  lamps  in  use  for  the 
past  four  years.  The  contract  was  a  result,  it  is  stated,  of 
comparative  tests  made  in  different  departments  of  the  store 
with  glower  lamps  and  tungsten  units. 

B.  R.  T.  APPLICATION  DENIED  BY  COMMISSION.— 
The  Public  Service  Commission  of  the  First  District  of  New 
York  has  denied  the  application  of  the  Brooklyn  Rapid  Transit 
Company  for  the  privilege  of  constructing  an  elevated  structure 
on  Flatbush  Avenue,  Brooklyn,  from  Fulton  Street  to  the  Man¬ 
hattan  Bridge.  It  has  also  denied  the  application  of  the  same 
company  for  the  exclusive  right  to  use  two  tracks  across  the 
bridge. 

NEW  PENNSYLVANIA  TRACTION  LINE.— A  company 
is  being  organized  by  the  Altoona  Chamber  of  Commerce,  of 
Altoona,  Pa.,  for  the  building  of  a  traction  line  from  Altoona 
to  Bedford  and  Bedford  Springs,  to  reach  Duncansville, 
Roaring  Springs,  Holidaysburg,  Martinsburg,  New  Enterprise, 
Woodburg  and  others.  It  is  estimated  that  $1,500,000  will  be 
required. 

WATERTOWN  CONSOLIDATION  NOT  PERMITTED. 
— The  Public  Service  Commission  for  the  Second  District  of 
New  York  has  refused  the  application  of  the  Watertown  (N. 
Y.)  Light  &  Power  Company  and  the  Watertown  Gas  Company 
to  consolidate  under  the  name  of  the  Watertown  Light  & 
Power  Company. 

ARGENTINE  IMPORTS. — The  imports  of  electrical  ap¬ 
paratus  and  materials  into  the  Argentine  Republic  for  the  first 
six  months  were  valued  at  $1,718,836,  an  increase  of  $98,000  over 
the  corresponding  period  of  1907.  An  additional  item  of  $283,- 
239  for  street  railway  cars  is  also  noted. 
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MILLIKEN  BROTHERS  GET  ORDER  FOR  TRANS¬ 
MISSION  TOWERS. — The  October  orders  of  Milliken  Broth¬ 
ers  amounted  to  about  7000  tons,  or  twice  the  volume  of  the 
September  business.  The  bridge  plant  on  Staten  Island  is  run¬ 
ning  on  full  time  with  500  employees  and  the  output  is  about  60 
per  cent  of  normal.  The  largest  order  received  during  the 
month  was  for  looo  steel  electric  transmission  towers  to  be 
shipped  to  North  Carolina.  The  company  has  but  recently 
taken  up  this  line  of  business  and  is  meeting  with  considerable 
success.  Among  other  orders  were  250  tons  for  the  plant  of  the 
United  States  Smelting  &  Refining  Company,  at  Perth  Amboy; 
800  tons  for  the  Hotel  Bossert,  Brooklyn,  and  contracts  for  the 
Great  Northern  Hotel  at  Fifty-seventh  Street  and  Broadway, 
and  the  Franco-Argentine  Insurance  Building  in  the  Argentine 
Republic.  Under  the  management  of  the  receivers  the  company 
is  earning  its  bond  charges  and  a  substantial  surplus.  In  the 
last  report  to  the  United  States  District  Court  there  was  a 
general  balance  of  more  than  $600,000. 

BERGMANN  ELECTRICAL  COMPANY  EXPANDING.— 
It  has  been  announced  in  Berlin  that  the  capital  stock  of  the 
Bergmann  Electrical  Company  would  be  increased  from  14,000,- 
000  to  21,000,000  marks.  The  new  shares  will  be  allotted  to 
the  present  holders,  one  new  share  to  each  two  of  the  present 
issue.  They  are  being  subscribed  for  at  a  premium  of  65  per 
cent.  The  extra  capital  is  required  for  various  extensions,  and 
special  mention  is  made  of  the  rapidly  increasing  turnover  in 
the  turbine  department  and  in  the  business  in  the  company’s 
metallic  filament  lamps,  while  it  is  intended  also  to  go  more 
thoroughly  into  the  automobile  trade.  It  is  stated  that  the 
total  turnover  so  far  this  year  is  much  in  excess  of  that  for 
the  corresponding  period  last  year. 

WESTINGHOUSE  COMPANY  GETS  RICHMOND  CON¬ 
TRACT. — The  Westinghouse  Electric  &  Manufacturing  Com¬ 
pany  has  been  awarded  the  contract  for  four  electric  motors, 
switchboards,  transmission  line  and  all  electrical  equipment  in 
connection  with  the  installation  of  the  new  electric  pumps  at 
the  city  water  works  at  Richmond,  Va.,  for  $7,475 ;  the  con¬ 
tract  for  four  centrifugal  water  pumps  was  awarded  to  the 
Dravo-Doyle  Company  for  $14,550. 

PENNSYLVANIA  RAILROAD  MAY  ELECTRIFY 
PITTSBURGH  TERMINAL.— Foremen  in  all  the  Pittsburgh 
yards  of  the  Pennsylvania  Railroad  system  have  been  informed 
that  within  a  few  weeks  lectures  will  be  started  which  all  the 
trainmen  will  be  expected  to  attend,  if  possible.  These  lectures 
will  be  by  noted  electricians,  and  the  opening  of  the  course  is 
taken  to  mean  that  the  Pennsylvania  road  is  making  prepara¬ 
tions  for  the  electrification  of  its  terminals  at  Pittsburgh. 


Financial  Intelligence. 


other  words,  stocks  must  be  worth  something  like  their  selling 
price  if  any  advance  movement  is  to  be  substantial.  The  prom¬ 
ising  resumption  of  great  industrial  activity  is  the  sustaining 
hope  of  the  stock  market’s  future.  It  is  safe  to  anticipate  that, 
while  the  tremendous  rush  of  the  past  week  will  not  continue 
after  the  conditional  orders  are  filled  and  the  depleted  stocks 
and  rundown  equipment  are  replaced,  there  will  be  a  steady, 
healthy,  normal  business;  that  labor  will  be  well  employed, 
railroads  will  have  traffic  and  dividends  will  be  restored.  The 
producing  section  of  the  country  is  prosperous,  raising  good 
crops  and  selling  them  at  high  figures;  money  is  plentiful 
and  unusually  cheap,  and  there  is  nothing  to  prevent  liberal 
buying  and  selling.  In  addition  to  these  general  propositions 
of  an  encouraging  nature  it  is  a  well-known  fact  that  many 
enterprises  have  been  simply  waiting  for  a  return  of  prosperous 
conditions  to  inaugurate  vast  extensions  and  improvements. 
It  has  not  been  a  good  time,  either,  to  place  bond  issues  or  to 
venture  upon  improvements,  but  it  is  confidently  believed  that 
the  near  future  will  be  rife  for  such.  There  are  many  projects 
for  railroad  electrification  and  extension  which  will  surely 
keep  the  electrical  manufacturers  and  the  supply  men  busy 
when  they  are  realized.  The  most  important  financial  feature 
of  the  past  week  was  the  cutting  of  the  Northern  Pacific 
melon.  In  spite  of  hard  times  and  decreased  earnings,  this 
railroad  paid  a  bonus  to  its  stockholders  of  11.26  per  cent, 
distributing  $17453,000.  Steel  common  was  one  of  the  strong¬ 
est  and  most  active  stocks  during  the  past  election  activity. 
It  touched  a  new  high  level.  The  electric  stocks  were  ex¬ 
ceptionally  strong.  Westinghouse  common  advanced  8^  points 
and  the  preferred  20  points.  General  Electric  was  up  to  155, 
an  advance  of  10  points,  and  both  issues  of  the  Allis-Chalmers 
Company  advanced.  On  Nov.  9  there  was  a  slight  reaction  in 
the  entire  list,  due  to  profit  taking  and  to  the  unfavorable 
effect  of  the  .\merican  Tobacco  Company  decision.  In  the 
midst  of  this  activity  rates  for  money,  the  market  advanced  only 
moderately,  and  the  demand,  while  quickened,  was  not  suffi¬ 
cient  to  make  much  impression  upon  the  overflowing  surplus. 
On  Nov.  9  the  current  rates  quoted  were:  On  call,  to  2 
per  cent;  for  90-day  paper,  354  to  35^  per  cent.  The  quota¬ 
tions  of  the  table  are  for  the  close  on  Nov.  9. 


Oct.  31. 

All.-Ch .  11)4 

All.-Ch.,  pfd. ...  395^ 

Amal.  Cop . yo% 

Am.  D.  f. .  35* 

Am.  Loc . 49 

Am.  Loc.,  pfd..  105)4 
Am.  Tel.  &  Cble.  71* 
Am.  T.  &  T....  126)4 

B.  R.  T . 48)4 

Gen.  Elec . 143 

Int.-Met.,  com..  9)4 


NEW  YORK. 

Shares 

Nov.  9.  Sold.  Oct.  31. 

13)4  17,200  Int.-Met.,  pfd...  29 

46  14,700  Mackay  Cos.  . .  73 

86)4  248,845  Mackay  Cos.,pfd.  69 

35*  -  Manhattan  Elev.137) 

57)4  39,650  Met.  St.  Ry - 22)4 

110)4  1,500  N.Y.&  N.J.Tel..ii6)4 

72)4  -  Steel,  com . 47)4 

129)4  17,860  Steel,  pfd . iio)4 

52)4  33.065  W.  U.  T .  59)4 

154  18,485  West’h,  com.  ..  82)4 

io)4  4,660  West’h,  pfd.  ...TOO 


no 
54)4  688,065 
112)4  65,638 

63)4  5.648 

91)4  43,790 


THE  WEEK  IN  WALL  STREET. 

Wall  Street  has  been  a  busy  mart  since  the  morning  of  No¬ 
vember  5,  when  it  was  known  that  William  H.  Taft  had  been 
elected  president.  In  fact,  in  order  to  secure  the  first  fruits 
of  the  bull  movement,  that  it  was  believed  would  surely  take 
place,  many  brokers  kept  their  offices  open  during  election 
night  in  order  that  they  might  have  the  benefit  of  several 
hours  of  trading  in  the  London  market  before  New  York’s 
business  day  began.  The  prices  of  stocks  had  been  pushed 
very  high  by  the  strong  interests  which  began  last  spring  to 
accumulate  low-priced  securities.  During  the  long  months  of  ad¬ 
vance  the  activity  of  the  market  was  never  due  to  public  trading. 
Sales  of  less  than  half  a  million  shares  daily  were  the  rule, 
and  the  standard  description  was  frequently,  “strong  and  dull.” 
Since  the  election  there  has  been  a  very  decided  change.  In 
the  four  days  and  a  half  of  trading  from  election  day  to  the 
close  of  business  Nov.  9  more  than  6,500,000  shares  were  sold, 
and  prices  advanced  from  2  to  20  points.  There  was  a  genuine 
lively  market,  and  every  broker’s  office  reported  so  many 
orders  and  inquiries  from  non-professional  customers  that 
clerical  forces  were  compelled  to  work  over  hours.  The  situa¬ 
tion  in  a  nutshell  is  that  the  result  of  the  election  seems  to 
have  restored  the  public’s  confidence,  and  the  restoration  came 
with  a  rush.  For  this  condition  of  affairs  in  VV'^all  Street  the 
almost  instantaneous  resumption  of  business  activity  is,  of 
course,  largely  responsible.  Every  one  knows  that  no  mat¬ 
ter  how  much  manipulators  may  boost  and  sustain  prices,  at 
the  last  analysis  actual  property  of  the  industrials  and  the  rail¬ 
roads  is  necessary  to  maintain  a  high  level  for  securities;  in 


PHILADELPHIA. 

Shares  Shares 

Oct.  31.  Nov.  9.  Sold.  Oct.  31.  Nov.  9.  Sold. 

Am.  Rys .  44)4  45  -  Phila.  Elec .  ii)4  i2)4  - 

Elec.  Co.  of  A..  9)4*  10  -  Phila.  R.  T -  22)4  2o)4  - 

Elec.  Stor.  B’ty.  35)4  40  -  Phila.  Traction.  89  89  - 

E.  S.  B’ty,  pfd.  49*  49*  -  Union  Traction.  51  )4  50  - 

CHICAGO. 

Shares  Shares 

Oct.  31.  Nov.  9.  Sold.  Oct.  31.  Nov.  9.  Sold. 

Chi.  City  Ry. ..176^  176*  -  Chi.  Tel.  Co. ...124*  125)4  - 

Chi.  Rys.,  Ser.i. 104)4  no  - -  Met.  El.,  com.. .  12)4*  *3  - 

Chi.  Rys.,  Ser.2.  —  46)4  -  Nat’nal  Carbon.  69*  69*  - 

Com.  Edison. .. io8)4  no - Nat.  Carb.,  pfd. in  no)4  - 

Chi.  Subway. . .  2o)4  23)4  ■  - 

BOSTON. 

Shares  Shares 

Oct.  31.  Nov.  9.  Sold.  Oct.  31.  Nov.  9.  Sold. 

Am.  Tel.  &  Tel.  126)4  129)4  -  Mass.  E.  R.,pfd.  54*  55)4  - 

Com’bind  Tel. . .  122*  122*  -  Mex  Tel.,  pfd..  6*  5)4  - 

Gen.  Elec . 144 

Edison  El.  Ill. . .  240 
Mass.  Elec.  Ry.  lo* 

•Last  price  quoted. 

Shares  sold  are  for  week  Nov.  2  to  Nov.  7. 


247)4 

10)4 


W.  Tel.  4  Tel..  8'  7)4 
W.  T.  &  T.,  pfd.  75*  78)4 


DIVIDENDS. 

American  Telegraph  &  Cable  Company,  quarterly,  1%  per 
cent,  payable  Dec.  i. 

Chicago  Railways  Company,  series  i  certificates,  semi-annual, 
4  per  cent,  payable  Nov.  4. 

American  Graphophone  Company  preferred,  quarterly,  1^4 
per  cent,  payable  Nov.  16. 

Tampa  Electric  Company,  semi-annual,  3^  per  cent,  payable 
Nov.  16. 
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HUDSON  RIVER  ELECTRIC  POWER  COMPANY.— 
Judge  Ray,  at  Norwich,  N.  Y.,  has  appointed  receivers  for  the 
Hudson  River  Electric  Power  Company,  which  controls  a  num¬ 
ber  of  subsidiary  concerns.  The  receivers  are  Charles  W.  An¬ 
drews,  of  Syracuse;  George  W.  Dunn,  of  Binghamton,  and  Mil- 
ton  Delano,  of  Canastota.  Each  receiver  was  required  to  give  a 
bond  of  $100,000.  Ten  companies  are  included  in  the  receiver¬ 
ship.  They  are  known  as  the  Hudson  River  Companies,  and 
their  operations  extend  from  Spier  Falls  on  the  Hudson  River 
to  Saratoga  Springs,  Cohoes,  Troy,  Albany,  Schenectady  and 
Utica.  Their  principal  business  is  to  operate  and  transmit  elec¬ 
trical  power  for  running  machinery,  cars  and  furnishing  light. 
The  president  of  the  companies  is  Eugene  Ashley.  Bonds  of 
the  various  companies  involved  to  the  amount  of  some  $10,000,- 
000  or  $12,000,000  are  held  principally  in  New  England  and  New 
York  City,  where  many  of  them  were  put  up  as  collateral  by 
Edward  H.  Gay  &  Company,  of  Boston.  The  National  Con¬ 
tracting  Company  and  the  General  Electric  Company  are  large 
creditors,  and  bankruptcy  proceedings  commenced  some  three 
years  ago  against  the  Hudson  River  Water  Power  Company 
are  still  pending.  Two  bondholders’  protective  committees 
have  been  formed.  The  depository  for  one  is  the  Standard 
Trust  Company,  New  York,  and  of  the  other  the  Trust  Com¬ 
pany  of  America,  New  York. 

AMERICAN  GAS  &  ELECTRIC  COMPANY.— The  offices 
of  the  American  Gas  &  Electric  Company  have  been  removed 
from  Philadelphia  to  30  Church  Street,  New  York  City.  The 
company  is  owned  by  New  York  capitalists,  being  controlled 
by  the  Electric  Bond  &  Share  Company,  which  is  owned  by  the 
General  Electric  Company.  The  new  offices  are  in  the  same 
building  with  the  General  Electric  Company.  The  earnings  of 
the  American  Gas  &  Electric  Company  have  been  showing  very 
satisfactory  increases.  For  the  12  months  to  Oct.  l  gross  earn¬ 
ings  increased  18  per  cent  over  the  corresponding  period  of  the 
previous  year  and  net  earnings  increased  14  per  cent.  These 
returns  were  during  the  depressed  period  and  it  must  be  re¬ 
membered  that  many  of  the  company’s  plants  and  lines  are  in 
industrial  towns  and  cities.  In  the  12  months  to  Oct.  i  the 
actual  “connected  load”  increased  20  per  cent.  This  is  the  most 
important  development  as  it  means  that  many  large  power  con¬ 
tracts  have  been  secured  and  is  also  due  to  the  elimination  of 
competition  at  several  points. 

MEXICAN  LIGHT  &  POWER  COMPANY.— A  meeting  of 
the  shareholders  of  the  Mexican  Light  &  Power  Company  has 
been  called  in  Montreal  for  Dec.  3  for  the  announced  purpose 
of  authorizing  the  issue  of  $3,000,000  preferred  stock  to  pro¬ 
vide  for  floating  debt  and  to  complete  its  second  installation. 
Advices  from  Montreal,  however,  state  that  authority  will  be 
asked  to  increase  the  capital  stock  from  $16,000,000  to  $30,000,- 
000  in  addition  to  the  issue  of  preferred.  London  banking 
houses  have  signified  their  willingness  to  take  the  entire  issue 
of  preferred.  Steps  have  been  taken  in  London,  by  a  commit¬ 
tee  of  influential  shareholders,  to  secure  the  negotiation  of  a 
lease  of  the  company  to  the  Mexican  Tramways  Company. 
This  deal  was  under  negotiation  some  time  ago,  but  has  ap¬ 
parently  fallen  through. 

CHICAGO  &  MILWAUKEE  ELECTRIC  BONDS.— A  suit 
has  been  commenced  at  Milwaukee  to  oust  the  Western  Trust 


&  Savings  Bank  of  Chicago  as  trustee  of  the  $10,000,000  bond 
issue  of  the  Chicago  &  Milwaukee  Electric  Railroad  Company, 
the  enterprise  promoted  by  A.  C.  Frost,  of  Chicago,  which  has 
recently  gone  into  the  hands  of  a  receiver.  The  suit  was  be¬ 
gun  by  Alexander  Baubien,  a  bondholder,  and  the  petition 
charges  that  one-half  of  the  bonds  were  issued  to  cover  prop¬ 
erty  valued  at  less  than  the  required  75  per  cent  of  the  par 
value  of  the  bonds.  A  temporary  injunction  was  issued  re¬ 
straining  the  bank  from  acting  as  trustee. 

BANGOR  RAILWAY  &  ELECTRIC  LIGHT  COMPANY. 
— The  new  $700,000  issue  of  5  per  cent  consolidated  mortgage 
bonds  of  the  Bangor  (Maine)  Railway  &  Electric  Light  Com¬ 
pany  is  being  offered  to  the  public  by  Perry,  Coffin  &  Burr, 
of  Boston,  and  Spencer  Trask  &  Company,  of  New  York. 
This  company  does  the  commercial  electric  lighting,  power 
and  street  railway  business  in  Bangor  and  vicinity.  Dividends 
of  5  per  cent  per  annum  have  been  paid  since  October,  1905. 

FEDERAL  MINING  &  SMELTING  COMPANY.— The 
annual  report  of  the  Federal  Mining  &  Smelting  Company  for 
the  year  ended  Aug.  31,  1908,  shows  net  earnings  of  $1,067,036, 
as  against  $2,532,349  in  the  previous  year.  Dividends  were  re¬ 
duced  almost  $1,000,000  in  the  year.  After  charging  off  a  de¬ 
velopment  account  of  $184,665,  the  year’s  operations  showed  a 
deficit  of  $46,547,  reducing  the  surplus  by  that  amount. 

CHICAGO  ELEVATED  TRAFFIC  DECLINES.— Traffic 
on  the  Metropolitan  and  South  Side  elevated  railroads  showed 
the  largest  decrease  of  the  year  in  the  month  of  October.  There 
was  a  slight  gain  in  the  traffic  of  the  Northwestern  elevated 
road.  The  total  for  the  three  roads  was  11,867,623  passengers. 
This  is  a  loss  of  301,478  compared  with  last  October,  although 
h  is  1,260,000  more  than  were  carried  in  September. 

RECEIVER  FOR  UNION  ELECTRIC  TELEPHONE  & 
TELEGRAPH  COMPANY. — A  receiver  has  been  appointed  at 
Chicago  for  the  Union  Electric  Telephone  &  Telegraph  Com¬ 
pany,  an  independent  concern  doing  business  at  Rock  Island  and 
Moline,  Ill.,  upon  application  of  the  American  Trust  &  Savings 
Bank,  of  Chicago,  trustee  under  an  issue  of  $400,000  bonds,  on 
which  interest  has  been  defaulted. 

CHICAGO  RAILWAYS  COMPANY’S  EARNINGS.— The 
report  of  the  Chicago  Railways  Company  for  August  shows 
earnings  as  follows:  Gross,  $980,166;  expenses,  $650,128;  net, 
$330,038.  Balance  based  on  7  per  cent  for  operation,  $294,049. 
Deduct  5  per  cent  on  valuation,  net  income  is  $149,799.  of  vvhich 
the  company  gets  45  per  cent,  or  $67,409,  and  the  city  gets  55 
per  cent,  or  $82,390. 

NARRAGANSETT  ELECTRIC  LIGHTING  COMPANY. 
— The  stockholders  of  the  Narragansett  Electric  Lighting  Com¬ 
pany  will  meet  in  Providence.  R.  I.,  Nov.  12,  to  consider  the 
issue  of  $500,000  debenture  4  per  cent  bonds,  to  pay  off  a 
portion  of  the  floating  debt.  This  will  increase  the  outstanding 
bond  issue  of  the  company  to  $4,500,000. 

ALLIS-CHALMERS  COMPANY  ELECTS  DIRECTORS. 
— At  the  annual  meeting  of  stockholders  of  the  Allis-Chalmers 
Company,  Nov.  4,  the  old  directors  were  re-elected  with  the  ex¬ 
ception  that  Mr.  K.  K.  Knapp  was  chosen  to  succeed  Mr.  J.  F. 
Neave. 


REPORTS  OF  EARNINGS. 


Electric  Light  &  Power  Company  of  Arlington  (Mass.)  : 

August,  1908 . 

.\ugust,  1907 . 

Boston  Elevated  Railway  Company: 

Year  ended  Sept.  30,  1908 . 

Year  ended  Sept.  30,  1907 . 

Philadelphia  Company: 

Jan.  I  to  Sept.  30,  1908 . 

Jan.  I  to  Sept.  30,  1907 . 

Montreal  Park  &  Island  Railway  Company : 

Year  ended  Sept.  30,  1908 . 

Year  ended  Sept.  30,  1907 . 

Massachusetts  Electric  Companies : 

Quarter  ended  Sept.  30,  1908 . 

Quarter  ended  Sept.  30,  1907 . 

Kansas  City  Railway  &  Light  Company : 

September,  1908  . 

September,  1907 . 

*Deficit. 


Gross  Operating  Net 


Earnings. 

Expenses. 

Earnings. 

Charges. 

Surplus. 

$4,395 

3,703 

$2,802 

3,057 

$1,593 

645 

$354 

430 

$1,239 

214 

$14,074,696 

13,952.966 

$9,454,386 

9.647,145 

$4,620,310 

4,305.820 

$3,780,246 

3,532,713 

$840,064 

831,278 

12,261,314 

14,278,007 

7,453.833 

9,034,031 

4.807,481 

5,243,976 

3,351,513 

3,251,106 

1,649,802 

2,194,602 

277,634 

262,814 

181.488 

180,931 

96,145 

81,883 

154,224 

151,732 

♦58,078 

*69,849 

2,483,710 

2,595,586 

1,341.817 

1,314,437 

1,141,893 

1,281,119 

417493 

406,680 

724400 

874468 

537.301 

534,923 

289,330 

262,9^ 

247,971 

271.943 

155,181 

156,157 

92,790 

115,786 
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GENERAL  NEWS 


Construction  Netos. 


ELBA,  ALA. — H.  D.  Boyd,  secretary  of  the  Pea  River  Power  Com¬ 
pany,  writes  that  the  company  will  install  a‘so-kw  direct-connected  set  to 
furnish  electricity  for  the  local  lighting  system.  The  company  is  yet 
undecided  whether  to  use  steam,  water  power  or  gas  producer.  The 
former  plant  was  recently  destroyed  by  fire. 

PHOENIX,  ARIZ. — The  Consolidated  Teleohone  &  Telegraph  Company 
is  making  arrangements  to  erect  a  direct  wire  from  Phoenix  to  Mesa. 

BISHOP,  CAL. — The  Owens  Lake  Telephone  Company  has  applied 
to  the  Board  of  Supervisors  for  a  franchise  to  erect  a  telephone  system. 

COLUMBIA,  CAL. — Plans  are  being  made  to  install  an  electric  hoist 
and  pump  in  the  Anaconda  mine,  north  of  Columbia,  in  the  near  future. 

EUREKA,  CAL. — ^The  Pacific  Telephone  &  Telegraph  Company  has 
applied  to  the  City  Council  for  permission  to  erect  telephone  lines  on 
certain  streets  of  the  city. 

MARYSVILLE,  CAL. — Extensive  improvements  are  contemplated  to 
the  local  telephone  system,  including  the  placing  of  the  wires  in  under¬ 
ground  conduits. 

NORTH  SAN  JUAN,  CAL. — Initial  steps  have  been  taken  for  estab¬ 
lishing  another  hydro-electric  power  plant  by  the  relocating  of  the  old 
North  San  Juan  ditch  by  A.  A.  Sager  and  Mr.  Beverton,  both  of 
North  Bloomfield,  and  they  have  located  a  new  dam  site  on  the  Middle 
Yuba  River,  about  a  mile  above  the  old  dam.  The  ditch  was  originally 
constructed  51  years  ago,  and  was  utilised  for  the  conveyance  of  water 
to  the  old  North  San  Juan  gravel  diggings  during  the  days  of  hydraulic 
mining.  The  ditch  has  a  total  length  of  seven  miles,  and  at  its  terminal 
point,  near  San  Juan,  will  give  1000  ft.  of  pressure  tor  the  power  plant. 
Messrs.  Sager  and  Beverton  have  secured  a  site  for  such  a  plant.  A 
market  for  the  power  is  expected  to  be  found  in  Sacramento  Valley 
manufacturing  towns. 

QUINCY,  CAL.— H.  O.  Logue,  of  Reno,  Nev.,  who,  with  other 
capitalists,  is  interested  in  the  promotion  of  a  large  electric  enterprise, 
states  that  water  locations  have  been  filed  covering  60,000  in.  of  water. 
The  locations  are  on  Nelson  Creek,  Onion  Valley  Creek  and  the  South 
Fork  of  the  Feather  River.  A  canal  through  Bald  Rock  Canyon  is 
part  of  the  project. 

SACRAMENTO,  CAL. — The  Great  Western  Power  Company  has 
secured  an  option  on  a  site  at  Eighth  and  R  Streets  for  its  power  dis¬ 
tributing  plant'  and  supply  station  and  repair  shop.  The  main  trans¬ 
mission  line  will  be  tapped  at  Perkins,  where  a  small  substation  will 
be  built.  The  transmission  lines  of  the  company  will  be  placed  under¬ 
ground  in  the  business  section  of  the  city. 

SAN  FRANCISCO,  CAL. — The  Marin  Water  &  Power  Company  has 
executed  a  deed  of  trust  in  favor  of  the  Mercantile  Trust  Company,  of 
San  Francisco,  Cal.,  transferring  all  its  property  and  holdings  to  the 
Mercantile  Trust  Company,  to  secure  an  issue  of  $2,000,000  in  bonds, 
the  proceeds  to  be  used  for  the  development  of  a  water  and  power  plant. 
A.  W.  Foster  is  president  of  the  Marin  Water  &  Power  Company. 

SANTA  CRUZ,  CAL. — The  San  Vicente  Company  is  erecting  a  manu¬ 
facturing  plant  at  a  cost  of  about  $200,000,  and  the  directors  are  now 
considering  the  question  of  installing  a  power  plant  to  operate  the  works. 
It  has  not  yet  been  decided  whether  to  operate  the  plant  by  steam  or 
electricity. 

STOCKTON,  CAL. — The  San  Joaquin  Valley  Electric  Railway  Com¬ 
pany  has  applied  tf  the  City  Council  for  a  franchise  ,to  operate  a  street 
railway  in  the  city. 

TEMESCAL,  CAL.— The  Temescal  Water  Company  will  extend  its 
private  telephone  line  from  Temescal  to  Corona. 

WEAVERVILLE,  CAL. — Plans  are  being  made  by  the  Weaverville 
Elecrtic  Company  to  increase  its  water  supply  so  as  to  furnish  a  24-bour 
electrical  service. 

NEWINGTON,  CONN.— Arrangements  are  being  made  to  light  the 
streets  of  Maple  Hill  and  Elm  Hill  in  the  town  of  Newington,  for 
which  an  appropriation  will  be  made.  The  Connecticut  Company  will 
provide  the  service. 

WESTPORT,  CONN. — It  is  reported  that  the  Westport  Light  & 
Water  Company  is  preparing  plans  to  extend  its  transmission  lines  to 
Fairfield,  providing  a  contract  can  be  made  with  that  town.  Should 
the  extension  be  made  the  company  will  also  furnish  electrical  service 
in  tireen’s  Farms  and  Southport.  The  cost  of  the  work  is  estimated 
at  $10,000. 

NEWPORT,  DEL. — The  town  officials  have  entered  into  a  contract 
with  the  Wilmington  City  Electric  Light  Company,  of  Wilmington,  Del., 
to  furnish  electricity  for  lighting  the  streets  of  Newport  for  a  term 
of  five  years.  The  system  will  include  50  incandescent  lamps  of  40  cp, 
with  an  all  night  service. 

WASHINGTON,  D.  C. — Bids  will  be  received  at  the  office  of  the 
chief  signal  officer.  War  Department,  Washington,  D.  C.,  until  Nov.  17, 


for  furnishing  zone  signal  equipments,  complete;  four  zone  signal  con¬ 
trollers,  6000  ft.  black  zone  signal  wire  and  seven  switchboards,  telephone 
panels  only. 

WASHINGTON,  D.  C. — Bids  will  be  received  until  Nov.  17  by 
the  Bureau  of  Supplies  and  Accounts,  Navy  Department,  Washington, 
D.  C.,  for  furnishing  at  various  navy  yards  and  naval  stations  the 
following  supplies:  Brooklyn,  N.  Y. :  Schedule  548 — 5300  lbs.  rolled 
copper.  Schedule  550—9000  ft.  rubber  insulated  seamless  white  core 
wire;  17,000  ft.  single  conductor  lighting  wire;  5000  feet  steel  conduits; 
11,130  incandescent  lamps.  Schedule  556— Sheet  brass  and  spring  brass, 
bar  iron;  5650  lbs.  sheet  lead.  Schedule  471 — .Annunciators  and  500 
dry  cells.  Boston,  Mass.:  Schedule  560 — 5300  lbs.  sheet  copper.  New¬ 
port,  R.  I.:  Schedule  556 — 2780  lbs.  sheet  copper.  Philadelphia,  Pa.: 
Schedule  51 1 — Power  feed  drill  press,  electrically  driven  hacksaw.  No. 

2  Universal  milling  machine,  electrically  equipped  planer,  one  shaper, 
electrically  equipped  shaper,  etc.  Mare  Island,  Cal. :  Schedule  509 — 
1000  lbs.  sheet  copper.  Also  at  the  various  navy  yards  the  following 
supplies:  Schedule  471 — Electric  bells,  bells  and  buzzers,  testing  sets, 
testing  generators,  dynamos,  ventilating  sets,  electric  soldering  irons, 
key  boards,  cells  and  part's,  tube  fuses,  fuse  wire,  etc.;  illuminating 
sets,  electrical  supplies,  switches,  junction  boxes,  branch  boxes,  terminal 
tubes,  insulator  hangers,  push  buttons,  connection  boxes,  plugs,  fixtures, 
conduits  and  fittings,  unions,  etc.;  single  conductor,  twin  conductor, 
interior  communication  cable,  double  conductor,  night  signal  cable,  sili¬ 
con  bronze  conductor,  bell  wire,  double  conductor  silk,  magnet  wire, 
climax  resistance  wire.  Bids  will  also  be  received  until  Nov.  24  as 
follows:  California  City  Point,,  Tiburon,  Cal.:  Schedule  488 — Vertical 
automatic  steam  engine,  etc.  Applications  for  proposals  should  desig¬ 
nate  the  schedule  desired  by  number.  E.  B.  Rogers  is  paymaster  gen¬ 
eral,  U.  S.  N. 

HAWKINS VILLE,  GA. — The  citizens  are  considering  a  proposition 
to  issue  $15,000  in  bonds  for  purchasing  and  operating  a  municipal 
electric  light  system. 

NORCROSS,  GA. — The  citizens  arc  considering  the  question  of  estab¬ 
lishing  an  electric  light  plant.  It  is  proposed  to  secure  electricity  from 
the  North  Georgia  Electric  Company  and  erect  a  substation  in  this  town. 
The  cost  of  the  work  is  estimated  at  $5,000.  T.  G.  Johnson  is  mayor. 

REYNOLDS,  GA. — S.  H.  Lockett,  city  treasurer,  writes  that  the 
city  is  in  need  of  a  public  lighting  system,  and  would  like  to  com¬ 
municate  with  parties  interested  in  establishing  such  a  plant. 

WALLACE,  IDAHO. — Jesse  Freeman,  representing  a  company  of  Wal¬ 
lace  men,  has  made  application  to  the  city  for  a  franchise  to  install 
and  operate  an  electric  light  and  power  plant  for  a  period  of  30  years. 
Interested  with  Mr.  Freeman  in  the  project  are  William  Stites,  Thomas 
McGowan,  D.  L.  Hopkins  and  George  Baldwin.  The  parties  named 
have  located  a  site  for  a  plant  on  Slate  Creek.  The  transmission  line 
will  be  about  15  miles  in  length,  and  the  cost  of  the  plant  is  estimated 
at  about  $1,250,000. 

WEISER,  ID.AHO. — The  citizens  have  voted  to  issue  $10,000  in  bonds 
for  improvements  to  the  municipal  electric  lighting  system. 

WEISER,  IDAHO. — The  Weiser  Forest  Reserve  is  constructing  a  tele¬ 
phone  line  from  Mann’s  Creek  to  Weiser,  26  miles  in  length.  It  is  stated 
that  plans  are  being  considered  to  extend  the  telephone  line  on  Mann’s 
Creek  to  Cuddy  Mountain,  as  well  as  Hitt  Mountain,  in  the  near  future, 
which  will  make  the  telephone  line  over  50  miles  long.  J.  B.  Lafferty  is 
forest  supervisor. 

CAM  ARGO,  ILL. — The  capital  stock  of  the  Home  Telephone  Com¬ 
pany,  of  Douglass  County,  has  been  increased  from  $10,000  to  $15,000. 

CHICAGO,  ILL. — The  contract  for  constructing  a  4,  6  and  16  duct 
underground  conduit  system  (bids  for  which  were  opened  Oct.  22)  has 
been  awarded  to  Edward  J.  Shaughnessy,  Chicago,  Ill.,  for  $5,194.  William 
Carroll  is  city  electrician. 

CHICAGO,  ILL. — ^The  proposition  authorizing  a  bond  issue  of 
$20,000,000  by  the  State  of  Illinois  to  continue  the  construction  of 
the  lakes  to  the  gulf  deep  waterway  from  Joliet  toward  St.  Louis  was 
carried  at  the  election  held  Nov.  3.  The  plans  call  for  an  expenditure 
of  $17,000,000  in  digging  a  canal  22  ft.  deep  and  140  ft.  wide  to  Utica 
on  the  Illinois  River,  and  an  expenditure  of  $3,000,000  for  the  con¬ 
struction  of  electric  power  plants  on  the  Illinois  and  Des  Plaines  Rivers. 
It  is  estimated  that  the  plants  will  bring  a  revenue  of  $2,500,000  per 
year.  Col.  W.  H.  Bixby,  president  of  the  Mississippi  River  Commis¬ 
sion,  is  at  present  making  surveys  and  investigations  pertaining  to 
the  project. 

FULTON,  ILL. — The  Tri-City  Telephone  Company  contemplates  mak¬ 
ing  improvements  to  its  system,  including  the  erection  of  about  3300  ft. 
of  cable. 

ELWOOD,  IND. — E.  R.  Ester,  who  recently  purchased  the  Elwood 
heating  and  light  plants,  contemplates  making  extensive  improvements, 
including  the  installation  of  new  machinery. 


November  14,  1908. 


ELECTRICAL  WORLD. 


1097 


KENDALLVILLE,  IND. — The  Bell  Telephone  Company  contemplates 
making  improvements  to  the  local  telephone  system,  the  cost  of  which  is 
estimated  at  $14,000. 

LA  PORTE,  IND. — The  electric  plant  of  the  La  Porte  Public  Utility 
Company  was  recently  destroyed  by  fire.  It  is  stated  that  the  olant  will 
be  rebuilt  at  once.  Otto  VVettstein  is  secretary  and  manager. 

MACY,  IND. — A  franchise  has  been  granted  by  the  Town  Board  to  the 
new  independent  telephone  company  to  construct  and  operate  a  telephone 
system  in  Macy.  Dr.  E.  D.  Swift  is  president  of  the  company. 

NOBLESVILLE,  IND.— Wallace  Campbell,  of  Anderson,  Ind.,  who  is 
promoting  the  construction  of  an  electric  railway  from  Anderson  to 
Crawfordville,  via  Noblesville  and  Lebanon,  has  made  arrangements  with 
the  White  River  Light  &  Power  Company  for  electrical  energy  to  operate 
the  railway,  which,  it  is  said,  will  be  built  next  year.  The  White  River 
I.ight  &  Power  Company  is  constructing  a  hydro-electric  plant  near 
Noblesville. 

PLYMOUTH,  IND. — The  directors  of  the  Plymouth  and  Warsaw  Tele¬ 
phone  Companies  have  decided  to  construct  a  copper  toll  line  between 
Plymouth  and  Warsaw,  which  will  afford  connection  with  the  South  Bend 
Telephone  Company. 

LEHIGH,  lA. — The  Lehigh  Telephone  Company  has  increased  its  capi¬ 
tal  stock  from  $10,000  to  $20,000. 

SHENANDOAH,  lA. — The  Mutual  Telephone  Company  contemplates 
making  many  improvements  to  its  country  telephone  lines. 

COUNCIL  GROVE,  KAN. — The  City  Council  has  granted  the  Coun¬ 
cil  Grove  Ice  Company  permission  to  construct  and  operate  an  electric 
light  system  in  connection  with  its  ice  plant  in  this  city.  An  addition 
will  be  built  to  the  plant  for  the  installation  of  electrical  machinery. 

LANSING,  K.\N. — B.  F.  Womble  and  J.  C.  Stewart,  of  Kansas  City, 
have  been  in  this  village  recently  making  investigations  with  a  view  of 
installing  an  electric  plant. 

ALBANY,  KY. — It  is  reported  that  a  stock  company  has  been  formed 
by  local  parties  to  establish  and  operate  an  electric  light  plant  in  Albany. 

BURLINGTON,  KY. — The  Consolidated  Telephone  Company  will  con¬ 
struct  a  new  independent  telephone  line  through  Oldham  County,  for 
which  material  will  be  required.  W.  R.  Kelly,  of  Burlington,  Ky.,  is 
manager.* 

CORNETTSVILLE,  KY. — The  Carr’s  Fork  Telephone  Company  con¬ 
templates  extending  its  lines  and  making  other  improvements  to  its  system. 
A.  A.  Cornette,  of  Cornettsville,  Ky.,  is  manager. 

LA  CENTER,  KY. — The  Ballard  County  Independent  Telephone  Com¬ 
pany  is  making  arrangements  to  change  its  system  to  metallic  throughout 
and  install  a  larger  switchboard  at  La  Center.  H.  M.  Reedy,  of  La 
Center,  Ky.,  is  manager. 

MAYFIELD,  KY. — Arrangements  are  being  made  by  the  Mayfield 
Telephone  Company  to  build  a  local  independent  telephone  line  from 
Mayfield  via  Betherum  to  Rochester,  Ky.,  18  miles  in  length.  John  W. 
Ladrum,  of  Mayfield,  is  manager. 

NEW  ORLEANS,  LA. — The  International  Car  Company  has  purchased 
a  site  for  its  propo.^-ed  plant  for  building  and  repairing  cars  and  locomo¬ 
tives,  etc.  The  plant  will  be  equipped  for  electrically  driven  machinery. 
A.  T.  LeBairon,  of  New  Orleans,  is  general  manager. 

SLIDELL,  LA. — The  Slidell  Light  &  Manufacturing  Company,  it  is 
stated,  is  contemplating  the  purchase  of  the  plant  of  the  Salmon  Brick, 
Light  &  Lumber  Company. 

WINNFIELD,  LA. — H.  W.  Wright,  superintendent,  writes  that  work 
will  begin  on  the  construction  of  a  municipal  electric  light  plant  as  soon 
as  the  water  works  system  is  completed.  It  is  expected  that  work  will 
begin  soon  after  Jan.  1,  1909. 

YORK,  MAINE. — It  is  reported  that  the  York  Light  &  Heat  Com¬ 
pany  contemplates  making  improvements  to  its  service,  which  will  in¬ 
volve  an  expenditure  of  between  $3,000  and  $4,000. 

BALTIMORE,  MD. — The  citizens  on  Nov.  3  voted  to  appropriate 
$1,000,000  for  extensions  to  the  conduit  system.  C.  E.  Phelps  is  chief 
engineer  of  the  Electrical  Commission. 

BRIDGEWATER,  MASS. — The  Edison  Electric  Illuminating  Com¬ 
pany,  of  Brockton,  Mass.,  has  purchased  the  plant  and  holdings  of  the 
Bridgewater  Electric  Company.  The  Edison  company  will  soon  com¬ 
mence  work  on  extensive  improvements  to  the  local  plant,  which  will 
include  extension  and  improvements  to  the  street  lighting  system  and 
establishing  a  24-hour  service.  Electricity  for  operating  the  local  system 
will  be  furnished  from  the  East  Bridgewater  plant. 

GARDNER,  MASS. — Negotiations  have  been  completed  whereby  the 
Connecticut  River  Power  Company  will  take  over  the  plant'  ‘and  holdings 
of  the  Gardner  Electric  Light  Company.  The  power  house  at  Gardner 
will  be  used  as  a  substation  for  the  Connecticut  River  Power  Company. 
The  system  will  be  changed  from  single-phase,  133  cycles,  to  three- 
phase,  60  cycles.  Electricity  will  be  received  over  the  high-tension 
transmission  line  of  the  Connecticut  River  Power  Company  at  66,000 
volts.  The  plant  of  the  Gardner  Electric  Company  will  be  kept  intact, 
to  be  used  in  case  of  emergencies. 

HOLDEN,  MASS. — The  citizens,  on  Nov.  3,  voted  to  authorize  the 
Selectmen  to  make  arrangements  to  light  the  streets  of  Quinapoxet, 
Jefferson,  Holden  Center  and  the  Dawsons  with  electricity.  It  was 
also  voted  to  appropriate  $1,800  a  year  for  104  lamps. 

NORTH  ADAMS,  MASS. — The  North  Adams  Gas  Light  Company  is 


planning  to  construct  a  new  electric  light  plant  in  the  near  future.  The 
cost  of  the  plant  is  estimated  at  $100,000.  The  plant  will  have  an  output 
of  4000  hp.  A  large  part  of  the  equipment  of  the  present  plant  has 
been  in  use  from  10  to  15  years. 

PITTSFIELD,  MASS. — The  Pittsfield  Electric  Company  will  substitute 
30-cp  incandescent  lamps  for  the  present  2S-cp  lamps  used  in  street  light¬ 
ing  in  Dalton. 

UXBRIDGE,  MASS. — The  Selectmen  have  entered  into  a  contract 
with  the  Uxbridge  &  Northbridge  Electric  Company  to  furnish  electricity 
for  operating  the  pumps  at  the  pumping  station  for  a  term  of  three 
years.  Under  the  terms  of  the  contract  the  town  is  to  pay  $540  per 
year  for  three  years,  and  if  the  contract  is  continued  for  two  years 
more  (making  a  five-year  contract)  the  price  will  be  $380  per  year  for 
the  last  two  years.  The  rate  submitted  by  the  company  for  a  five-year 
contract  was  $450  per  year.  The  Uxbridge  &  Northbridge  Electric 
Company  is  planning  to  install  a  225-kw.  generator  at  its  local  power 
house  to  replace  one  of  the  smaller  machines.  The  new  generator  will 
furnish  electricity  for  the  street  railway  system. 

VINEYARD  HAVEN,  MASS. — The  Vineyard  Lighting  Company,  of 
Oak  Bluffs,  Mass.,  has  applied  to  the  Selectmen  for  a  franchise  to 
furnish  electricity  for  lamps  in  Vineyard  Haven. 

WINCHENDON,  MASS. — Extensive  repairs  are  being  made  by  'William 
M.  Whitney,  president  of  the  Winchendon  Electric  Light  &  Power  Com¬ 
pany  at  Centreville,  which  include  the  construction  of  a  flume  16  ft.  deep 
and  19  ft  wide;  a  new  concrete  dam,  105  ft  long  and  12  ft.  wide.  A 
power  house  is  to  be  built  on  the  bank  of  Millers  River,  which  will  be 
operated  as  an  auxiliary  to  the  present  electric  plant.  The  cost  of  the 
work  is  estimated  at  about  $10,000  and  will  increase  the  output  of  the 
plant  about  350  hp.  The  company  will  furnish  electricity  to  operate  the 
new  chair  factory  of  Brown  &  McColley. 

GRAND  LEDGE,  MICH. — At  a  special  election  held  Oct.  27  the  citi¬ 
zens  voted  to  sell  the  municipal  electric  light  plant  to  the  Commonwealth 
Light  &  Power  Company,  which  will  furnish  electrical  service  in  the 
village. 

GRAND  MARAIS,  MICH. — The  Federal  Government  is  making  arrange¬ 
ments  to  build  a  telephone  line  along  the  shore  of  Lake  Superior  to  Ver¬ 
milion  Point,  using  1600  poles. 

SAGINAW,  MICH. — The  Eastern  Michigan  Power  Company  has  ap¬ 
plied  to  the  City  Council  for  a  franchise  to  erect  transmission  lines  in 
the  city  to  furnish  electricity  for  lamps  and  motors  in  Saginaw.  E.  L. 
McHenry  is  attorney  for  the  company. 

STURGIS,  MICH. — The  Home  Telephone  Company  will  install  a  new. 
switchboard  in  the  local  exchange. 

ALBERT  LEA,  MINN. — Arrangements  are  being  made  by  the  Albert 
Lea  Light  &  Power  Company  for  extensive  improvements  and  extensions 
to  its  plants  next  spring  which  will  involve  an  expenditure  of  from 
$50,000  to  $75,000. 

AURORA,  MINN. — The  Council  is  considering  the  question  of  estab¬ 
lishing  an  electric  light  plant  at  a  cost  of  $8,000. 

BUFFALO,  MINN. — The  contract  for  the  equipment  for  the  muni¬ 
cipal  electric  light  plant  has  been  awarded  to  the  Northwestern  Electric 
Equipment  Company,  of  St.  Paul,  Minn.,  for  $3,258. 

LONG  PRAIRIE,  MINN. — The  Sauk  Valley  Telephone  Company 
contemplates  extending  its  telephone  system  to  Long  Prairie,  Minn. 

REDWOOD  FALLS,  MINN. — .\rrangemcnts  are  being  made  by 
A.  C.  Burmeister  for  the  construction  of  a  hydro-electric  plant  at  a 
cost  of  about  $20,000.  The  equipment  will  include  two  loo-kw.  alternat¬ 
ing-current  generators  and  water  wheels. 

CLAYTON,  MO. — The  county  court  at  Clayton,  on  Oct.  30,  approved 
the  minutes  of  the  meeting  of  Sept.  14,  at  which  the  King  Electric  Com¬ 
pany  and  the  Suburban  Electric  Light  &  Power  Company  were  granted  an 
extension  of  their  franchises,  jointly  covering  St.  Louis  County.  Paul 
Cable,  vice-president  of  the  King  Electric  Company  and  the  Suburban 
Electric  Light  &  Power  Company,  is  reported  to  have  stated  that  between 
$150,000  and  $300,000  will  be  expended  in  extending  and  improving  the 
systems. 

JOPLIN,  MO. — The  plants  and  holdings  of  the  Consolidated  Light, 
Power  &  Ice  Company,  of  Joplin,  Mo.,  and  the  Galena  Light  &  Power 
Company,  of  Galena,  Kan.,  have  been  acquired  by  Henry  L.  Doherty 
&  Company,  of  New  York,  N.  Y.,  who  will  hereafter  operate  the 
properties.  A  central  station,  with  a  power  of  50,000  hp,  will  be 
erected  to  supply  electricity  to  the  lead  and  zinc  mines  of  the  district 
and  for  lamps  and  motors  in  the  several  cities.  The  Consolidated  Light, 
Power  &  Ice  Company  furnishes  electrical  energy  in  the  cities  of  Joplin, 
Carterville  and  Webb  City,  Mo.  C.  W.  Hough  is  general  manager. 

SAVANNAH,  MO. — Plans  are  being  prepared  by  the  Andrews  County 
Mutual  Telephone  Company  to  install  a  switchboard  at  Fountainebleau 
and  to  construct  a  toll  line  from  Savannah. 

WILLOW  SPRINGS,  MO.— The  plant  and  holdings  of  the  Willow 
Springs  Electric  Light  &  Water  Company  have  been  purchased  by  J.  Sam¬ 
uel  Brown,  af  Nevada,  Mo.  It  is  expected  that  the  entire  system  will  be 
reconstructed  next  spring. 

FORT  ROBINSON,  NEB. — Sealed  proposals  will  be  received  at  the 
office  of  the  constructing  quartermaster.  Fort  Robinson,  Neb.,  until 
Dec.  I,  1908,  for  furnishing  material  and  labor  for  the  construction 
of  an  electric  lighting  system,  building  for  transformer  station  and 
furnishing  electricity  for  illuminating  and  small  motors.  Plans  and 
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specifications  may  be  seen  at  the  offices  of  the  chief  quartermasters  at 
Denver,  Col.;  Omaha,  Neb.,  and  Chicago,  Ill.;  depot  quartermaster,  St. 
Louis,  Mo.,  and  at  the  above  office.  Blank  proposals  and  instructions 
to  bidders  may  be  obtained  at  the  same  offices.  Captain  F.  T.  Arnold 
is  constructiong  quartermaster. 

TABLE  ROCK,  NEB. — The  citizens  are  considering  the  question  of 
estabiishiiig  an  electric  light  system  in  this  village.  The  citizens  prefer 
to  have  the  plant  Ofierated  as  a  private  enterprise  rather  than  to  install 
a  municipal  plant. 

WEST  POINT,  NEB. — The  farmers  of  Neligh  and  Bancroft  Town¬ 
ships  have  organized  an  independent  telephone  company.  Joseph  Leimer 
is  secretary. 

GOLDFIELD,  NEV. — The  Board  of  County  Commissioners  has 
granted  the  Goldfield  Traction  Company  a  franchise  to  build  and  operate 
a  street  railway  system  in  Goldfield,  Columbia  and  Diamondfield. 

WINNEMUCCA,  NEV. — W,  C.  Rose,  representing  the  Nevada- 
Humboldt  Power  &  Colonization  Company,  has  secured  an  option  on 
all  the  waters  of  Clear  Creek,  near  Winnemucca,  and  states  that  work 
of  building  dams  and  retaining  all  of  this  water  in  reservoirs  for  irriga¬ 
tion  and  power  purposes  will  soon  commence.  The  company  proposes 
to  build  a  large  power  plant  at'  the  mouth  of  Clear  Creek  for  the 
purpose  of  generating  electrical  power  for  the  operation  of  pumps  for 
irrigation  and  for  lighting  purposes.  Electricity  will  be  transmitted  to 
Winnemucca,  and  also  to  the  camps  of  Seven  Troughs.  Vernon,  Chafey 
and  Mazuma. 

WOODSVILLE,  N.  H. — The  Woodsville  .\queduct  Company  is  prepared 
to  furnish  a  Z4-houi  electrical  service  if  the  demand  is  sufficient  to  pay  to 
establish  a  day  service. 

BUFFALO,  N.  Y. — The  Board  of  Supervisors  is  considering  a  proposi¬ 
tion  to  install  electric  lamps  in  the  city  hall  at  a  cost  estimated  at 
$75,000,  half  of  which  is  to  be  paid  by  the  city  and  half  by  the  county. 

MIDDLETOWN,  N,  Y. — A  new  500-hp  engine  has  been  installed  in 
the  power  house  of  the  Orange  County  Lighting  Company  power  plant 
on  West  Main  Street. 

ROCHESTER,  N.  Y. — A  new  switchboard  has  been  placed  at  the 
steam  station  No.  3  of  the  Rochester  Railway  &  Light  Company  at 
a  cost  of  $15,000.  The  switchboard  is  a  high-tension  board  for  4150 
volts,  three  phase,  alternating-current  system,  and  replaces  the  board 
installed  seven  years  ago. 

SCOTIA,  N.  Y. — The  Schenectady  Power  Company  has  been  granted 
a  franchise  by  the  Public  Service  Commission  to  extend  its  transmission 
lines  to  and  through  Scotia  to  furnish  electrical  service  in  that  village. 

CAMERON,  N,  C.— The  Regal  Hosiery  Mills  Company,  recently  in¬ 
corporated,  proposes  to  manufacture  hosiery  and  operate  an  electric  light 
and  power  plant.  The  company  is  capitalized  at  $25,000  and  the  incor¬ 
porators  are;  Charles  C.  Jones,  Dunn  Brothers  and  R.  O.  Jones. 

DICKINSON,  N.  D. — The  Board  of  County  Commissioners  has 
granted  a  so-year  franchise  to  the  Belfield  &  Northwestern  Telephone 
Company  to  erect  a  telephone  system  in  the  western  part  of  Stark 
County. 

MEUIN.\,  N.  I). — The  Central  Telephone  Company  is  preparing  to 
extend  its  lines  to  Sykestown,  Lehr,  Jamestown  and  Sterling.  Extensions 
will  also  be  made  to  the  rural  lines  now  in  operation. 

BRADFORD,  OHIO. — A  franchise  has  been  granted  to  Robert  S.  Ashe, 
of  Richmond,  Ind.,  to  furnish  electricity  to  light  the  streets  of  Bradford 
and  Gettysburg.  Electrical  energy  will  be  furnished  by  the  Greenville 
Light  &  Power  Company,  of  Greenville,  Ohio.  A  12-mile  transmission  line 
will  be  erected.  The  plant  of  the  Ohio  Public  Service  Company  will  be 
taken  over  by  the  new  company.  Series  tungsten  lamps  will  be  used  for 
lighting  the  streets.  Claude  C.  Smith  is  manager. 

CINCINNATI,  OHIO. — Bids  will  be  received  until  Dec.  it  at  the 
U.  S.  Engineer  office,  Cincinnati,  Ohio,  for  the  construction  of  a  power 
house  at  dam  No.  37,  Ohio  River.  For  further  information,  address 
Col.  William  T.  Rossell. 

COLUMBUS  BARR.\CKS,  OHIO. — Bids  will  be  received  by  Cap¬ 
tain  H.  J.  Hirscli,  constructing  quartermaster,  until  Nov.  25,  for  furnish¬ 
ing  and  installing  transformer,  etc.,  and  making  underground  electric 
service  connections  to  new  post  hospital  bakery,  disinfecting  plant  and 
new  hospital  corps  sergeants’  quarters  at  this  post.  Information,  blank 
forms  for  proposals,  etc.,  furnished  on  application. 

P.'XINESVILLE,  OHIO. — The  contract  for  furnishing  and  install¬ 
ing  the  lighting  fixtures  in  the  court  house  and  jail  has  been  awarded 
to  the  Enos  Fixture  Company,  of  New  York,  N,  Y.,  for  $6,000. 

.\NAD.\RKO,  OKLA. — The  O’Neil  Engineering  Company,  of  Dallas, 
Tex.,  has  been  av/arded  the  contract  to  construct  a  dam  on  the  Washita 
River  and  install  a  water  power  plant,  extend  the  light,  water  anil  sewer 
systems  and  build  a  city  hall.  The  cost  of  the  work  is  estimated  at 
$85,000.  J.  C.  Stelzner  is  mayor. 

LINDS.VY,  OKLA. — An  election  will  be  held  to  vote  on  the  proposition 
to  issue  $40,000  in  bonds  for  the  construction  of  a  water  works  system  and 
electric  light  plant. 

WEATHERFORD,  OKLA.— Bonds  to  the  amount  of  $25,000  have 
been  authorized,  the  proceeds  to  be  used  to  extend  the  water  system 
and  to  install  an  electric  light  plant.  It  is  reported  that  contracts  will 
soon  be  awarded  for  installing  the  electric  light  plant.  For  further 
information  address  the  city  clerk. 


KLAMATH  FALLS,  ORE.— The  Klamath  Falls  Light  &  Water  Com¬ 
pany  has  submitted  a  proposition  to  the  Mayor  of  the  city  giving  terms 
under  which  it  will  be  willing  to  sell  its  light  and  water  systems.  The 
proposal  calls  for  a  competent!  board  of  engineers  to  arbitrate  the 
question,  and  give  its  opinion  as  to  the  value  of  the  system,  including 
the  reservoirs,  pipe  lines,  real  estate,  etc.,  as  well  as  franchises  and 
water  rights.  The  city  may  choose  one  engineer,  the  company  one,  and, 
if  necessary,  these  two  will  select  a  third  one. 

NEWPORT,  ORE. — M.  Wygant,  city  engineer,  writes  that  the  City 
Council  has  granted  a  franchise  to  Warren  Hall  &  Company,  of  Newport,  • 
Ore.,  for  a  term  of  25  years  to  construct  and  operate  an  electric  light 
and  ice  plant.  The  cost  of  the  plant  is  estimated  at  from  $20,000  to 
$25,000. 

PENDLETON,  ORE. — John  E.  Smith  has  filed  a  notice  of  appropria¬ 
tion  of  30,000  cu.  in.  of  water  from  the  river  between  five  and  six  miles 
below  the  city  near  Barnhart.  He  proposes  to  divert  the  water  through 
flume  and  pipe  line  to  a  site  where  he  will  locate  a  power  house. 

PORTLAND,  ORE. — The  directors  of  the  Wasco  County  Electric  & 
Power  Company  have  approved  the  survey  of  the  first  section  of  the  pro¬ 
posed  electric  railway  made  by  Shipman,  Denny  &  Ryan,  engineers.  A 
map  of  the  definite  location  of  the  dam  site  and  power  plants  on  the 
Deschutes  and  Jo'nn  Day  rivers  has  been  made  and  filed  with  the  Depart¬ 
ment  of  the  Interior.  The  projected  railway  will  extend  over  300  miles 
through  Gilliam,  Wheeler,  Crook  and  Wasco  counties.  The  combined  out¬ 
put  of  the  power  plants  will  be  about  100,000  hp.  A  trust  deed  to  the 
amount  of  $15,000,000  has  been  authorized,  covering  the  propeity  of  the 
company,  to  secure  an  issue  of  bonds  of  the  same  amount.  R.  L.  Donald, 
of  Portland,  Ore.,  is  general  manager. 

WOOD  RIVER,  ORE. — The  contract  for  constructing  a  water  works 
system  and  electric  light  plant  has  been  awarded  to  F.  H.  Wheeler,  for 
$i9.S5o. 

EBENSBURG,  PA. — Plans  are  being  made  for  the  incorporation  of  the 
Wilmot  Rural  Telephone  Company.  John  F.  Hise,  Lyman  Sherbine  and 
C.  T.  Settlemeyer  are  interested  in  the  enterprise. 

EAST  GREENVILLE,  PA. — Plans  are  being  made  to  form  a  company 
to  establish  an  electric  plant  in  East  Greenville  to  furnish  electricity  in 
this  borough  and  Red  Hill. 

KUTZTOWN,  PA. — The  Kutztown  Rural  Telephone  Company  irf  extend¬ 
ing  its  lines  from  Lynnville  to  Switzer  and  Werley’s  Corner.  Next  spring 
the  telephone  line  will  be  extended  to  Allentown,  by  the  way  of  Lyon 
Valley,  Clausville,  Leather  Corner  Post  and  Siegersville.  The  extension 
of  a  telephone  line  from  Krumsville  to  New  Smithville  and  Seipstown  is 
also  contemplated.  A.  A.  Fister,  of  Krumsville,  is  president;  Wilson  West, 
vice-president,  and  Charles  Stone,  of  Kutztown,  secretary  and  treasurer. 

McKEANSBURG,  PA. — The  McKeansburg  Telephone  Company  con¬ 
templates  extending  its  system  to  Lewistown. 

MILL  HALL,  PA. — The  Mill  Hall  &  Lamar  Telephone  Company  has 
awarded  the  contract  for  the  construction  and  installation  of  its  telephone 
system  to  the  Erdman-Gessner  Company,  of  Lock  Haven,  Pa.  The  tele¬ 
phone  line  will  be  11  miles  in  length  and  will  connect  with  the  Bell  system 
in  this  city.  The  Erdman-Gessner  Company  has  also  secured  the  contract 
for  the  erection  of  the  new  telephone  line  for  the  Nesbit  Telephone  Com¬ 
pany,  which  will  extend  from  Mill  Hall  to  Williamsport,  a  distance  of 
eight  miles. 

READING,  PA. — Arrangements  are  being  made  by  the  Reading  Power 
Company  to  erect  a  power  plant  near  the  mouth  of  the  Wyoming  Creek 
on  Schuylkill  River,  near  Reading.  The  equipment  will  include  seven 
steam  turbines  with  a  rating  of  3200  kw  each.  The  cost  of  the  plant  is 
estimated  at  $1,500,000  and  will  furnish  electricity  for  operating  the 
electric  railway  system  throughout  the  Schuylkill  and  Lebanon  Valleys. 
The  old  power  plants  of  the  company  will  be  used  as  transformer 
stations. 

SOMERSET,  PA. — The  Pennsylvania  &  Maryland  Street  Railway 
Company  has  filed  a  mortgage  of  $1,000,000  in  favor  of  the  Farmers’ 
Loan  &  Trust  Company,  of  New  York,  N.  Y.,  to  secure  a  bond  issue 
of  same  amount.  Active  work  on  the  construction  of  the  road  will 
begin  early  next  spring. 

HURON,  S.  D. — The  Aberdeen,  Huron  &  Southern  Railway  Company 
has  filed  a  $2,500,000  mortgage  in  favor  of  the  Carnegie  Trust  Company, 
of  New  York,  N.  Y.,  with  the  register  of  deeds  in  Aberdeen.  The  com¬ 
pany  is  planning  tc  construct  an  electric  railway  between  Huron  and 
Aberdeen.  J.  A.  Cleaver,  of  Huron,  is  president. 

PHILIP,  S.  D. — The  Great  Western  Telephone  Company  contem¬ 
plates  extending  its  system  to  Hardingrove. 

VIENNA,  S.  D. — An  electric  light  plant  is  being  established  in  Vienna. 

BARSTOW,  TEX. — Messrs.  Pruett  &  Key,  of  Barstow,  have  decided 
to  install  a  small  electric  plant  in  this  town.  The  equipment  will  include 
a  6j4-kw  direct-current  generator.  The  plant  will  be  opertaed  under  the 
name  of  the  Barstow  Electric  Company.  The  company  would  like  to 
receive  catalogues  and  prices  pertaining  to  the  equipment  of  the  plant. 
William  C.  Mayo  is  engineer. 

BRISTOL,  TENN. — The  United  Powers  Company  is  preparing  plans  to 
construct  a  hydro-electric  plant,  which  calls  for  the  construction  of  two 
concrete  dams,  a  power  house  and  the  installation  of  three  250-hp  turbines, 
with  20-ft.  head  of  water,  automatic  regulator  for  each  turbine;  three 
170-kw,  6600-volt  generators,  with  exciter  and  switchboard,  transformers, 
etc.,  and  the  erection  of  20  miles  of  transmission  lines.  Specifications  will 
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be  ready  Nov.  15,  and  can  be  seen  at  the  office  of  the  company,  Room  loa, 
Silsby  Building,  Newport  News,  Va.  H.  J.  Palmer  is  engineer  in  charge. 

BRYAN,  TEX.— The  capital  stock  of  the  Bryan  Telephone  Company  has 
been  increased  from  $13,000  to  $14,000. 

LA  GRANGE,  TEX. — The  local  system,  including  the  exchange  at 
Schulenburg,  has  been  purchased  by  G.  C.  Robson.  The  price  paid  is 
said  to  be  $17,000. 

MARSHALL,  TEX. — The  City  Council  has  granted  a  franchise  to 
M.  Turney  and  associates  to  construct  and  operate  an  electric  street 
railway  system  and  to  furnish  electricity  for  lamps  and  motors  for  a 
term  of  25  years  in  this  city. 

PETERSBURG,  VA. — ^The  Dinwiddie  Telephone  Company  has  decided 
to  extend  its  telephone  line  from  Dewitt  to  Lawrence. 

BOLTONVILLE,  VT. — Active  development  work  has  begun  on  the 
hydro-electric  plant  of  the  Ryegate  Light  &  Power  Company,  which  is 
located  on  the  Wells  River,  at  Boltonville,  Vt.  It  is  capable  of  develop¬ 
ing  500  h.p.  at  a  head  of  70  ft.,  and  contracts  for  the  construction  of 
the  dam,  water  wheels  and  electrical  equipment  have  been  awarded.  The 
engineering  work  has  been  done  under  the  direction  of  Orman  B. 
Humphrey,  Bangor,  Maine,  consulting  engineer. 

BRATTLEBORO,  VT. — A  bill  has  been  introduced  in  the  State 
Legislature  to  amend  the  village  charter  of  Battleboro  so  as  to  allow 
the  village  to  establish  a  gas  or  an  electric  light  plant,  or  both. 

ESSEX  JUNCTION,  VT. — Preparations  are  being  made  by  the 
Burlington  Light  &  Power  Company,  of  Burlington,  Vt.,  to  develop  the 
water  powers  of  the  Winooski  River  early  next  spring.  The  company 
purchased  the  two  water  powers,  consisting  of  two  wooden  dams  less 
than  a  quarter  of  a  mile  apart,  in  1906.  The  plans  call  for  the  con¬ 
struction  of  a  concrete  dam  between  the  present  dams,  which,  when 
completed,  will  have  a  fall  of  75  ft  The  cost  of  the  work  is  estimated 
at  $250,000. 

GAYSVILLE,  VT. — The  Gaysville  Electric  Light  &  Power  Company 
is  considering  the  question  of  installing  a  500-hp  engine  and  boiler  in 
its  power  house.  The  company  furnishes  electricity  in  Randolph,  Vt., 
and  may  change  the  system  from  flat  rate  to  the  meter  system  with  a 
24-hour  service. 

SOUTH  RYEGATE,  VT. — The  Ryegate  Light  &  Power  Company, 
which  was  organized  for  the  purpose  of  developing  the  water  power  of 
Boltonville  Falls,  has  commenced  work  on  the  construction  of  its  plant. 
The  plant  will  have  an  output  of  about  350  hp  and  will  furnish  electricity 
for  lamps  and  motors  in  the  village  of  South  Ryegate. 

RADFORD,  VA. — The  City  Council  has  awarded  a  contract  to  the  Cen¬ 
tral  Water  Power  Company  to  furnish  electricity  to  light  the  streets  of 
the  city  for  a  term  of  15  years,  with  the  privilege  of  extending  the  con¬ 
tract  IS  years  longer,  if  de.sired.  The  new  company  proposes  to  construct 
a  power  house  at  the  mouth  of  Meadow  Creek,  on  Little  River,  a  few 
miles  from  Radford.  The  city  is  to  build  a  substation  in  the  West  Ward 
and  wire  the  city,  for  which  bonds  to  the  amount  of  $7,000  have  been 
voted. 

ROANOKE,  VA. — The  Craig  Water  Power  Company,  recently  incor¬ 
porated,  is  planning  to  construct  two  hydro-electric  plants,  one  with  an 
output  of  800  hp  and  the  other  1800  hp,  and  will  erect  a  plant  in  Roanoke 
to  furnish  electricity  for  lamps  and  motors  in  this  city.  C.  S.  Wenges, 
of  Brownstown,  Pa.,  is  preparing  plans  and  specifications  for  the  plants. 
A.  L.  Sibert  is  president. 

BELLINGHAM,  WASH. — Plans  are  being  made  by  the  Pacific  Tele¬ 
phone  &  Telegraph  Company  to  extend  its  underground  and  overhead  cable 
systems,  which  will  involve  an  expenditure  of  about  $55,000. 

CLE  ELUM,  WASH. — The  Northwestern  Improvement  Company  is 
making  arrangements  for  the  constructiton  of  a  new  plant  in  Cle  Elum, 
work  on  which  will  begin  early  next  spring.  The  company  also  plans  to 
make  improvements  to  its  present  plant  so  as  to  furnish  more  satisfactory 
service  through  the  winter. 

ELLENSBURG,  WASH. — A  company  of  local  business  men  headed  by 
C.  C.  Churchill  and  John  Faust  have  purchased  the  Ellensburg  system  of 
the  Sunset  Telephone  Company,  and  will  improve  the  plant. 

GEORGETOWN,  WASH. — The  Seattle  Electric  Company  has  decided 
to  install  additional  machinery  at  once  in  its  plant  in  Georgetown,  Wash., 
which  will  increase  the  output  of  the  plant  by  6000  hp. 

HUSUM,  WASH. — It  is  reported  that  surveys  are  being  made  by 
Vaughn  &  Shapler,  electrical  engineers,  for  a  route  for  an  electric  rail¬ 
way  from  Husum  to  White  Salmon  and  to  Bingen,  a  distance  of  10 
miles.  The  power  plant  will  be  located  at  White  Salmon  Falls,  and 
will  furnish  electricity  for  operating  the  electric  railway  and  for  light¬ 
ing  the  cities  of  White  Salmon  and  Bingen. 

LYNDEN,  WASH. — A  franchise  has  been  granted  to  the  Nooksack 
Valley  Traction  Company,  of  Bellingham,  Wash.,  to  operate  an  electric 
railway  through  Lynden. 

SPOKANE,  WASH. — The  Washington  Water  Power  Company  has  been 
asked  to  consider  an  extension  of  its  Big  Bend  power  system  to  furnish 
electricity  in  the  towns  of  Wilbur  and  Creston.  This  extension  will 
require  the  erection  of  about  30  miles  of  high-tension  transmission  line 
and  the  construction  of  a  substation  in  each  town. 

STEVENSON,  WASH.— Messrs,  Samson  and  Orton  have  applied  to 
the  City  Council  for  a  franchise  to  install  an  electric  lighting  system. 


TACOMA,  WASH. — Application  has  been  made  to  the  County  Commis¬ 
sioners  by  the  Central  Construction  Company  for  permission  to  erect  a 
telephone  line  from  Sumner  to  Tacoma,  through  Puyallup. 

WALLA  WALLA,  WASH. — ^The  City  Council  has  granted  a  franchise 
to  the  Washington-Oregun  Traction  Company  to  construct  and  operate  an 
electric  light  plant  in  this  city. 

CHARLESTON,  W.  VA. — The  Charleston  Home  Telephone  Company 
is  making  arrangements  to  install  50,000  ft.  of  new  cable  during  the  next 
year. 

NEW  MARTINSVILLE,  W.  VA— The  Pine  Grove  Telephone  Com¬ 
pany  has  notified  the  City  Council  that  it  proposes  to  apply  for  a 
charter  to  construct  and  operate  a  telephone  system  in  this  city. 

LA  CROSSE,  WIS. — William  Neumcister  is  contemplating  the  develop¬ 
ment  of  a  water  power  in  La  Crosse. 

MADISON,  WIS. — The  Wisconsin  Telephone  Company  has  purchased 
the  plant  and  holdings  of  the  Dane  County  Telephone  Company  in  Madi¬ 
son,  Wis. 

NESKORO,  WIS. — The  Neskoro  Light  &  Power  Company,  recently 
incorporated,  proposes  to  construct  a  hydro-electric  plant  to  furnish  elec¬ 
tricity  for  lamps  and  motors  in  this  village  and  in  Red  Granite,  to  miles 
distant.  E.  D.  Morse  is  interested  in  the  enterprise. 

VANCOUVER,  B.  C,  CAN  — Robert  Howes,  of  the  Washington  Water 
Power  Company,  Spokane,  W'ash.,  will  have  charge  of  the  construction 
of  the  Chilliwac  line  for  the  British  Columbia  Electric  Street  Railroad 
Company. 

RUSSELL,  MAN.,  CAN. — The  capital  of  the  Russell  Telephone  Com¬ 
pany  has  been  increased  from  $5,000  to  $25,000,  the  proceeds  to  be  used 
for  the  construction  of  a  number  of  extensions. 

PORT  ARTHUR,  ONT.,  CAN.— The  City  Council  has  canceled  its 
agreement  with  the  Kaministiquia  Power  Company,  of  Fort  William,  for 
the  supply  of  400  hp  to  the  city.  It  is  alleged  that  immediately  after  the 
contract  was  signed  the  company  used  it  as  a  lever  with  the  Ontario 
Government  to  secure  the  power  privileges  at  Dog  Lake  Falls,  which 
rights  the  city  is  also  endeavoring  to  secure. 

ST.  CATHERINES,  ONT.,  CAN.— The  City  Council  has  decided  to 
pass  the  by-law  to  accept  the  proposition  submitted  by  the  Cataract 
Power  Company  to  furnish  electricity  to  light  the  streets  of  the  city. 

SAULT  STE.  MARIE,  ONT. — The  Lake  Superior  Power  Company  it 
making  plans  for  the  construction  of  a  hydro-electric  plant  with  an  output 
of  6300  hp,  the  cost  of  which  is  estimated  at  $110,000.  L.  H.  Davis 
is  chief  engineer. 

SEELEY’S  BAY,  ONT.,  CAN. — The  Leeds  Rural  Telephone  Company 
has  decided  to  extend  its  lines  into  Pittsburg,  Ont. 

TORONTO,  ONT.,  CAN. — It  is  reported  that  tenders  for  equipment 
and  apparatus  for  the  Ontario  Hydro-Electric  Company  have  been  awarded 
tj  the  Canadian  General  Electric  Company  and  the  Canadian  Westing- 
house  Company. 

WATERFORD,  ONT.,  CAN. — The  Council  has  passed  a  by-law  grant¬ 
ing  a  franchise  to  the  Norfolk  Telephone  Company. 


New  Industrial  Companies. 


THE  COLONIAL  FAN  &  MOTOR  COMPANY,  of  Warren,  Ohio,  has 
been  incorporated,  with  a  capital  stock  of  $10,000,  by  D.  R.  Estabrook 
and  others. 

THE  CHEROKEE  ELECTRICAL  SUPPLY  COMPANY,  of  Bartles¬ 
ville,  Okla.,  has  been  incorporated,  with  a  capital  stock  of  $3,000. 
by  J.  P.  Anderson,  R.  F.  Cooper  and  J.  T.  Shipman. 

THE  HALL  STORAGE  BATIERY  COMPANY,  of  Cleveland,  Ohio, 
has  been  incorporated  with  a  capital  stock  of  $10,000  by  W.  S.  Hall,  F. 
S.  Bowlby,  H.  B.  Hall,  A.  V.  Kienly  and  Morten  F.  Horr. 

THE  INTERNATIONAL  ELECTRIC  PIANO  COMPANY,  of  St. 
Louis,  Mo.,  has  filed  articles  of  incorporation,  with  a  capital  stock  of 
$50,000,  by  B.  Manovill,  Samuel  May,  M.  D.  Gross,  and  others. 

THE  AMERICAN  ELECTRIC  &  ENGINEERING  COMPANY,  of 
St  Louis,  Mo.,  has  been  incorporated,  with  a  capital  stock  of  $50,000, 
by  Albert  E.  Green,  Albert  N.  Edwards,  George  L.  Edwards,  and  others. 

THE  F.  D.  SMITH  ENGINEERING  COMPANY,  of  New  York, 
N.  Y.,  has  been  chartered,  with  a  capital  stock  of  $10,000,  by  Frank  I. 
Smith,  Chester  G.  Meeker  and  Charles  F.  Dixon,  all  of  New  York,  N.  Y. 

THE  DOE  BATTERY  &  MANUFACTURING  COMPANY,  of  Kent, 
Ohio,  has  been  organized  for  the  purpose  of  manufacturing  batteries  and 
specialties.  Walter  S.  Doe  is  general  manager  and  F.  D.  Pitkin  sec¬ 
retary  and  treasurer. 

THE  WESCO  SUPPLY  COMPANY,  of  Birmingham,  Ala.,  has  been 
chartered,  with  a  capital  stock  of  $5,000.  The  officers  are:  Roger  V. 
Scudder,  president;  Charles  Scudder,  Jr.,  vice-president,  and  W.  W. 
Moore,  secretary  and  treasurer. 

THE  ZOLNAY-WIENER  COMPANY,  of  New  York,  N.  Y.,  has  been 
chartered,  with  a  capital  stock  of  $5,000,  to  manufacture  gas  and  electric 
fixtures,  by  S.  Gluck,  of  Brooklyn,  N.  Y. ;  Joseph  W.  Goldman,  Louis 
Newman,  of  New  York,  N.  Y. 


1100 


ELECTRICAL  WORLD. 


VOL.  LII,  No.  20. 


THE  SPENCER  TURBINE  CLEANER  COMPANY,  of  New  York. 
N.  Y.,  has  been  chartered,  with  a  capital  stock  of  $30,000,  by  J.  H. 
Noble,  J.  P.  Sousa,  Jr.,  of  New  York,  N.  Y.;  G.  H.  Noble,  of  Somerville, 
N.  J.,  and  W.  A.  Seymour,  of  Pelham,  N.  Y. 

THE  STEAM  MOTOR  COMPANY,  of  New  York,  N.  Y.,  has  been 
incorporated  to  manufacture  spark  plugs,  motors,  engines,  etc.  The  com* 
pany  is  capitalized  at  $as,ooo,  and  the  incorporators  are:  J.  M.  Ellsworth, 
H.  C.  Cryder,  T.  A.  Havemeyer,  of  New  York,  N.  Y. 

THE  LOZIER  MANUFACTURING  COMPANY,  of  Plattsburg,  N.  Y., 
has  been  chartered  with  a  capital  stock  of  $60,000  by  E,  F.  Botsford, 
H.  H.  Booth  and  S.  L.  Wheeler,  of  Plattsburg,  N.  Y.  The  company 
proposes  to  manufacture  motors,  engines,  machinery,  etc. 

THE  BEACON  LIGHT  COMPANY,  of  New  York,  N,  Y.,  has  been 
incorporated  to  manufacture  gas  and  electric  fixtures  and  supplies.  The 
company  is  capitalized  at  $10,000.  The  incorporators:  Joseph  Anins- 
man.  Max  Bernstein,  Isidore  Rabuskin,  of  New  York,  N.  Y. 

THE  ATLANTIC  ELECTRIC  SIGN  COMPANY,  of  Atlantic  City, 
N.  J.,  has  been  incorporated,  with  a  capital  stock  of  $100,000,  by 
George  W.  Vallee,  Philip  H.  Bach  and  Eli  H.  Chandler.  The  company 
proposes  to  do  an  electrical  and  mechanical  engineering  business. 

THE  TIRRILL  MANUFACTURING  COMPANY,  of  Schenectady, 
N.  Y.,  has  been  chartered  with  a  capital  stock  of  $100,000  by  A.  A. 
Tirrill,  E.  E.  Lucas  and  F.  W.  McClellen,  of  Schenectady,  N.  Y.  The 
company  proposes  to  manufacture  elctrical  appliances  and  machinery. 

THE  AUTOMATIC  SWITCH  &  SCALE  COMPANY,  of  Boston, 
Mass.,  has  been  incorporated,  with  a  capital  stock  of  $50,000,  to  manu¬ 
facture  and  sell  overhead  tramways,  switches  and  scales.  The  officers 
aie:  F.  Negro,  East  Boston,  Mass.;  W.  L.  Clark,  Melrose,  Mass., 
treasurer. 

THE  ELECTRIC  SPEEDOMETER  &  DYNAMOMETER  MANUFAC¬ 
TURING  COMPANY  has  filed  articles  of  incorporation  with  the  Secre¬ 
tary  of  State  at  Dover,  Del.  The  incorporators  are:  C.  E.  Munroe, 
W.  M.  Kimball,  N.  M.  Hopkins,  K.  Woods,  C.  M.  Remey,  W.  T.  Bing¬ 
ham,  of  Washington,  D.  C. 

THE  TELECHRONOMETER  COMPANY,  of  Rochester,  N.  Y.,  has 
been  incorporated,  with  a  capital  stock  of  $500,000,  to  do  electrical  work 
of  all  descriptions.  The  incorporators  are:  F.  C.  Stevens,  of  Attica,  N.  Y.; 
V.  B.  Deyber,  of  Albany,  N.  Y. ;  M.  E.  Lewis,  C.  W.  McKay  and  G.  S. 
McMillan,  of  Rochester,  N.  Y. 

THE  COMMERCIAL  RESEARCH  COMPANY,  of  Bronxville,  N.  Y., 
has  been  incorporated  with  a  capital  stock  of  $500,000  to  conduct  a 
physical,  electrical  and  chemical  laboratory  for  original  and  scientific 
research.  The  incorporators  are:  A.  Foshay,  of  Brooklyn,  N.  Y.;  R. 
Goldman  and  F.  Disch,  of  New  York,  N.  Y. 

THE  BROWNRIGG  &  STEVENSON  COMPANY,  of  New  York, 
N.  Y.,  has  been  incorporated,  with  a  capital  stock  of  $10,000,  to  carry 
on  a  steam  and  electrical  engineering  business  and  general  contracting 
work.  The  incorporators  are:  C.  Maxwell  Stevenson,  M.  Wilson  and 
Robert  E.  Samuels,  all  of  New  York,  N.  Y. 

THE  ELECTRIC  NOVELTY  COMPANY,  of  Boston,  Mass.,  has  filed 
articles  of  incorporation  with  the  Secretary  of  State,  with  a  capital  stock 
of  $10,000,  for  the  purpose  of  manufacturing  all  kinds  of  electrical  instru¬ 
ments.  The  directors  are:  William  V.  Maloney,  president;  Louis  F.  Bald¬ 
win,  of  Brookline,  Mass.,  and  Charles  H.  Maloney. 

THE  NEW  YORK  POLE  COMPANY,  of  New  York,  N.  Y.,  has  filed 
articles  of  incorporation  with  a  capital  stock  of  $15,000  for  the  purpose 
of  constructing  telephone,  telegraph  and  trolleys  systems,  and  doing  a 
general  contracting  business.  The  incorporators  are:  Charles  E.  Roeltl, 
Herbert  H.  Hilborn,  of  Brooklyn,  and  Guy  M.  Gest,  of  New  York,  N.  Y. 

THE  OREGON  ENGINEERING  COMPANY  has  been  incorporated  by 
M.  A.  Beardsworth,  John  R.  Hardin  and  Anthony  Tower.  The  company 
proposes  to  engage  in  a  general  electrical  and  mechanical  contracting  and 
consulting  engineering  business,  with  its  principal  office  in  the  Beck  Build¬ 
ing,  Portland,  Ore.  The  well-known  engineering  firm  of  Edwin  G.  Amme 
forms  part  of  the  organization,  and  its  business  will  be  conducted  from  the 
office  of  the  Oregon  Engineering  Company.  E.  G.  Amme  will  be  president; 
-\nthony  Tower,  vice-president,  and  M.  A.  Beardsworth,  late  of  the 
Electric  Machine  Comp.iny,  of  Seattle,  Wash.,  secretary  and  treasurer. 


New  Incorporations. 


STOCKTON,  CAL. — Articles  of  incorporation  have  been  filed  for 
the  Stockton  &  Terminal  Railroad  Company,  with  a  capital  stock  of 
$600,000,  by  J.  E.  Adams,  of  Berkeley,  Cal.;  W.  H.  Newell,  of  Stockton, 
Cal.;  A.  A.  Grant,  of  Sonora,  Cal.;  M.  J.  Congdan,  Robert  F.  Burns,  of 
Berkeley,  Cal. ;  E.  F.  Davis,  S.  L.  Steidley  and  R.  V.  Dixon,  of  Oakland, 
Cal.  The  company  proposes  to  construct  a  railway  over  several  streets 
ill  Stockton  and  to  Jenny  Lind,  and  also  a  branch  fiom  the  main  line. 

DAWSON,  GA. — The  Dawson  Telephone  Company  has  filed  articles 
of  incorporation,  and  has  also  secured  a  franchise  to  operate  a  telephone 
system  in  Dawson,  W.  B.  Cheatham  is  president;  \V.  O.  Paschal,  vice- 
president,  and  J.  H.  Davis,  secretary  and  treasurer. 


SWAIN SBORO,  GA.— The  Mutual  Telephone  &  Telegraph  Company 
has  been  chartered,  with  a  capital  stock  of  $3,000,  to  construct  a  telephone 
line  from  Nunez,  Ga.,  to  Swainsboro,  with  a  branch  line  to  McLeod,  Ga.; 
also  from  Nunez  to  Stillmoie,  and  from  Stillmore  to  Aline,  thence  to 
Cobbtown.  The  directors  are:  J.  N.  Youmans,  of  Lexsy,  Ga. ;  W.  P. 
Dozier,  of  Stillmore,  Ga. ;  John  J.  Moore,  of  Swainsboro;  R.  E.  Graham, 
of  Nunez,  and  A.  Massoud,  of  Stillmore,  Ga. 

ST.  ANTHONY,  IDAHO. — Articles  of  incorporation  have  been  filed  for 
the- Teton  River  Light  &  Power  Company,  of  St.  Anthony.  The  company 
is  capitalized  at  $1,000,000,  and  its  incorporators  are:  G.  E.  Bowerman, 
John  Donaldson,  Charles  Watson,  T.  W.  Lee,  J.  C.  Clay  and  J.  H. 
McCoster. 

EAST  ST.  LOUIS,  ILL. — The  East  St.  Louis,  Caseyville  &  Eastern 
Railway  Company  has  been  incorporated  to  build  an  electric  railway 
from  East  Lansdowne  to  Caseyville,  by  F.  G.  Harding,  Joseph  Harding 
and  E.  G.  Helm. 

SPRINGFIELD,  ILL.— The  Springfield  &  Jacksonville  Electric  Rail¬ 
way  Company  has  been  incorporated,  with  a  capital  stock  of  $100,000, 
by  D.  H.  Sims  and  D.  B.  Sims,  of  Latham,  Ill.;  S.  T,  Stanley,  of 
Chicago,  111.;  C.  R.  Cronk,  of  Chicago,  and  O.  J.  Lucas,  of  Latham,  Ill. 

VILLA  GROVE,  ILL. — The  Villa  Grove  Electric  Company  has  been 
incorporated  with  a  capital  stock  of  $15,000  by  V.  M.  Elmore,  C.  W. 
Hagerman  and  others.  The  company  proposes  to  operate  electric  light 
and  power  plants. 

MARTINSVILLE,  IND. — The  Citizens’  Telephone  Company  has  been 
organized  by  local  business  men  and  has  made  application  to  the  City 
Council  for  a  franchise. 

TERRE  HAUTE,  IND. — Articles  of  incorporation  have  been  filed  for 
the  Pleasant  Shades  Power  Company,  with  a  capital  stock  of  $100,000. 
The  company  proposes  to  construct  a  water  power  plant  in  connection 
with  a  summer  resort  on  Rocky  River,  near  Waveland,  32  miles  from 
Terre  Haute.  M.  H.  Ewers  is  president  and  general  manager. 

GORDON,  KY. — The  Gordon  Telephone  Company  has  been  formed  to 
construct  a  telephone  system  in  Gordon  with  a  line  to  Turkey  Creek.  The 
company  is  capitalized  at  $2,000.  William  Cornette,  of  Gordon,  Ky.,  is 
manager. 

POOR  FORK,  KY. — The  Cumberland  River  Telephone  Company  hat 
been  organized  to  construct  local  independent  telephone  lines  from  Poor 
Fork,  via  Couch,  Highrock,  to  Harlan,  Ky.,  a  distance  of  25  miles.  The 
capital  stock  of  the  company  is  placed  at  $1,000.  F.  D.  Maggard,  W.  C. 
Maggard  and  Henry  Holcomb,  Jr.,  all  of  Poor  Fork,  Ky.,  are  interested  in 
the  enterprise. 

SLEMP,  KY. — The  Slemp  Telephone  Company  has  been  formed  by 
W.  M.  Slemp,  Ira  Candill  and  D.  K.  Brown,  all  of  Slemp.  The  company 
is  capitalized  at  $1,000,  and  will  construct  a  local  system.  D.  K.  Brown 
is  manager. 

CHESANING,  MICH. — Articles  of  incorporation  have  been  filed  for 
the  Home  Telephone  Company,  of  Chesaning.  The  company  is  capitalized 
at  $20,000  and  the  incorporators  are  George  M.  Nason,  E.  D.  Chapman, 
A.  C.  Sperry,  G.  M.  Peet,  W.  W.  Burgess,  E.  O.  Trask,  T.  E.  Green- 
felter,  T.  W.  Findlay,  J.  W.  Jackson,  E.  T.  Long  and  F.  G.  Stephens. 

DETROIT,  MICH. — The  China-St.  Clair  Telephone  Company  has  been 
organized  with  the  following-named  officers;  Joseph  Westrick,  president; 
Charles  Hurd,  vice-president;  Edward  Beach,  secretary,  and  William 
Turbo,  treasurer. 

PLYMOUTH,  MICH. — The  Wayne  County  Telephone  Company  has 
filed  articles  of  incorporation,  with  a  capital  stock  of  $50,000.  The  incor¬ 
porators  are  Edward  C.  Hough,  Charles  A.  Fisher,  Chauncey  H.  Rauch, 
John  H.  Kimbale  and  others. 

LINCOLN,  NEB. — The  Independent  Nebraska-Iowa  Long  Distance 
Telephone  Company  has  filed  articles  of  incorporation  with  the  Secretary 
of  State,  with  a  capital  stock  of  $1,600,000.  The  incorporators  are  F.  J. 
Day,  G.  O.  Beno,  E.  H.  Merriam,  F.  R.  Davis,  H.  B.  Jennings,  F.  H. 
Keys,  T.  G.  Turner,  W.  H.  Kimball  and  C.  A  Laubach. 

McCLURE,  OHIO. — Articles  of  incorporation  have  been  filed  for  the 
Citizens’  Mutual  Telephone  Company  by  G.  E.  Kryder,  S.  S.  Adams, 
J.  D.  Perry,  E.  O.  Reid  and  others. 

STEUBENVILLE,  OHIO. — The  Cable  Electric  Company  has  been 
incorporated  with  a  capital  stock  of  $2,500. 

ALLENTOWN,  P.\. — The  Rittersville  Rural  Telephone  Company  has 
been  organized  and  will  apply  for  a  charter.  R.  B.  Klotz  is  chairman 
and  V.  Z.  Gangewere  secretary  and  treasurer. 

BLUE  RIDGE  SUMMIT,  PA.— The  Blue  Ridge  Mountain  Telephone 
Company  has  been  organized  and  is  now  building  a  telephone  line  from 
Blue  Ridge  Summit  to  Rouzerville.  The  officers  of  the  company  are: 
A.  Barr,  of  Snively,  president;  W.  L.  Maurer,  vice-president;  George 
T.  Oliver,  secretary  and  treasurer. 

CHESTER,  PA. — The  Asbury  Telephone  Company  has  been  organized 
to  construct  a  telephone  line  about  eight  miles  long. 

MT.  ZION,  PA. — The  Mt.  Zion  Rural  Telephone  ■  Company  has  been 
formed  to  build  a  telephone  line  to  cover  a  territory  of  20  miles,  in¬ 
cluding  Mt.  Aetna,  Frystown  and  other  points. 

PINEGROVE,  P.A. — The  Pinegrove  &  Crescent  Rural  Telephone  Com¬ 
pany  has  been  organized  and  the  following  named  officers  elected:  A.  J. 


November  14,  1908. 


ELECTRICAL  WORLD. 


IIOI 


Fidler,  president;  W.  H.  Riland,  vice-president;  George  W.  Berger, 
secretary,  and  Charles  Maidenford,  treasurer.  The  company  will  apply 
for  a  charter  and  be  capitalized  at  $5,000. 

STOYESTOWN,  PA. — The  Stoyestown  Light,  Heat  &  Power  Com¬ 
pany  has  been  incorporated  and  proposes  to  furnish  electricity  for 
lamps  and  motors  in  Stoyestown  and  vicinity.  The  incofporators  are: 
D.  E.  Long,  J.  E.  Morget,  Earl  Fulton,  Herman  Berkey  and  Valentine 
C.  Muller. 

BARTLETT,  — The  Bartlett  &  Donahoe  Telephone  Company  has 

been  incorporated,  with  a  capital  stock  of  $300  by  G.  T.  Leatherman, 
J.  D.  Masser  and  T.  C.  Fisher. 

DEWEY,  VA. — The  Pound  River  Telephone  Company  has  been  organ¬ 
ized  by  J.  D.  Hays,  Elbert  Boggs  and  Culbert  Shortt.  The  company  is 
capitalized  at  $3,000  and  proposes  to  construct  a  telephone  system  in 
Dewey  and  construct  a  line  from  Dewey  to  Eolia,  a  distance  of  18  miles. 
Elbert  Boggs  is  manager. 

RICHMOND,  VA. — ^The  Richmond,  Urbana  &  Peninsular  Railway 
Company  has  been  chartered  to  construct  an  electric  railway  from  West 
Point  to  Urbana,  a  distance  of  16  miles,  for  which  surveys  have 
already  been  made.  The  capital  stock  of  the  company  is  placed  from 
$100,000  to  $300,000,  and  the  ofRcers  are:  John  C.  Robertson,  Chester¬ 
field,  Va.,  president;  Boyce  D.  Brooker,  of  Richmond,  Va.,  vice-presi¬ 
dent;  James  T.  Robertson,  of  Chesterfield,  Va.,  secretary,  and  George 
C.  Bland,  of  King  and  Queen,  C.  H.,  Va.,  treasurer. 

CLALLAM,  WASH. — The  Peninsula  Telephone  Company,  of  Clallam 
Bay,  Wash.,  has  been  incorporated  with  a  capital  stock  of  $2,500  by 
Alton  Fair  and  George  W.  O’Brien. 

WHEELING,  W.  VA. — The  Long-Distance  Telephone  Company,  of 
New  York,  N.  Y.,  has  filed  articles  of  incorporation  with  the  Secretary 
of  Stale  with  a  capital  stock  of  $100,000  by  John  A.  Howard,  S.  W. 
Harper,  A.  S.  List,  J.  L.  Dickey  and  W.  C.  Handlon,  all  of  Wheeling, 
W.  Va. 

NEW  CUMBERLAND,  WIS. — The  Panhandle  Electric  Company  has 
been  organized  by  Joseph  Bryan,  S.  N.  Dunbar  and  J.  L.  Merrill,  of 
Pittsburgh,  Pa.;  R.  S.  Rudolph,  of  Suter  Station,  Pa.,  and  A.  S.  Cooper, 
of  New  Cumberland,  W.  Va.  The  company  is  capitalized  at  $50,000  and 
proposes  to  erect  a  power  plant,  plans  for  which  have  been  prepared. 
It  is  said  that  gas  engines  will  be  installed. 

SUPERIOR,  WIS. — The  Northwestern  Lighting  Company  has  been 
incorporated,  with  a  capital  stock  of  $15,000,  by  E.  M.  Prindle,  Theodore 
Hansom  and  Louis  Hanitch. 

SYLVAN,  WIS. — Articles  of  incorporation  have  been  filed  for  the 
Mill  Creek  Telephone  Company.  The  company  is  capitalized  at  $3,000 
and  the  incorporators  are  W.  M.  Buroker,  George  W.  Fowell,  William 
Benson  and  others. 


Personal. 


MR.  W.  G.  MELOON,  who  was  general  manager  of  the  Atlantic  Shore 
Line  Railway,  has  been  appointed  general  manager  of  the  Twin  State 
Gas  &  Electric  Company,  Dover,  N.  H.,  with  Mr.  G.  G.  Welch  as  assistant 
manager. 

MR.  J.  F.  McCABE  has  been  appointed  purchasing  agent,  with  offices 
at  Springfield,  Mass.,  of  the  Berkshire  Street  Railway  Company,  which  with 
its  affiliated  companies  operates  over  a  large  portion  of  central  and  western 
Massachusetts. 

MR.  J.  D.  EDMONDS,  who  was  for  several  years  with  the  Western 
Electric  Company  at  Chicago,  in  both  the  operating  and  the  sales  depart¬ 
ments,  has  accepted  a  position  as  superintendent  of  the  Sterling  Electric 
Company,  Lafayette,  Ind. 

MR.  B.  RUTHERFOORD,  consulting  engineer,  Westinghouse  Building, 
Pittsburg,  Pa.,  has  been  retained  by  the  Iron  City  Improvement  Company 
to  make  plans  and  supervise  the  installation  of  the  electrical  work  for 
the  extensive  addition  now  being  made  to  the  Fort  Pitt  Hotel. 

MR.  T.  H.  CEPERLEY,  formerly  chief  engineer  of  the  Newburgh 
Light,  Heat  &  Power  Company,  of  Newburgh,  N.  Y.,  has  been  appointed 
chief  engineer  of  the  Stuyvesant  Falls  power  plant  of  the  Albany  & 
Hudson  Railroad  Company,  of  Hudson,  N.  Y.,  to  succeed  W.  G.  Andrews. 

MR.  H.  V.  MEREDITH,  of  the  Bank  of  Montreal,  has  been  elected  a 
member  of  the  Board  of  Trustees  of  the  Mackay  Companies  in  recognition 
of  the  large  holdings  of  Mackay  securities  throughout  Canada.  The  other 
representative  from  the  Dominion  is  Mr.  R.  A.  Smith,  of  Osier  &  Ham¬ 
mond,  Toronto. 

MR.  HUGH  A.  BROWN  has  resigned  from  the  Crocker-Wheeler  Com¬ 
pany,  of  Ampere,  N.  J.,  to  whose  Chicago  office  he  was  attached  for 
several  years.  He  now  takes  up  the  work  of  sales  manager  for  the 
Rockaway  Coaster  Company,  of  Cincinnati,  Ohio,  in  which  he  has  a 
substantial  interest. 

ENNIS  &  NELSON. — E.  A.  Ennis  and  E.  J.  Nelson,  formerly  with  the 
Mergenthaler  Linotype  Company  as  chief  clerk  and  assistant  chief  clerk, 
respectively,  have  gone  into  business  in  Jersey  City  as  factory  system- 
atizers  and  cost  men,  under  the  firm  name  of  Ennis  &  Nelson,  with  offices 
at  173  York  Street,  that  city. 

MR.  H.  M.  LAURITZEN,  chief  engineer  of  the  Holophane  Company, 
227  Fulton  Street,  New  York  City,  is  seriously  ill  at  Flower  Hospital. 


Mr.  Lauritzen  was  compelled  to  leave  New  York  and  make  an  extended 
trip  to  the  West  last  summer  on  account  of  his  health,  and  it  is  feared 
that  his  present  illness  will  compel  a  similar  period  of  rest. 

MR.  RICHARD  O.  HEINRICH,  of  Berlin,  Germany,  sailed  for 
home  on  Thursday  after  a  short  visit  to  renew  old  acquaintances  in  this 
country.  Mr.  Heinrich  participated  in  the  recent  international  elec¬ 
trical  congress  at  Marseillci^jFrance,  as  one  of  the  two  representatives 
of  the  American  Institute  of  Electrical  Engineers,  the  other  being  Mr. 
C.  O.  Mailloux. 

MR.  J.  H.  VAIL,  the  cgg^ulting  electrical  engineer  of  114  Liberty 
Street,  New  York  City,  has  been  retained  as  expert  by  the  municipal 
authorities  of  Clinton,  Mass.j,.  to  report  on  the  value  of  the  electric  light 
and  gas  properties  of  the  Clinton  Gas  Light  Company,  with  a  view  to 
their  purchase  and  modernisation.  Mr.  Vail,  who  was  at  one  time 
chief  engineer  of  the  paretiF  Edison  Electric  Light  Company,  has  lately 
been  very  actively  engaged  in  consulting  and  expert  work  of  this  char¬ 
acter. 

MR.  A.  L.  RIKER. — A  shower  of  congratulations  is  falling  upon  Mr. 
A.  L.  Riker,  designer  of  the  Locomobile  car,  the  first  American  vehicle  to 
win  the  Vanderbilt  cup.  The  event  was  celebrated  with  great  eclat  last 
Saturday  by  Bridgeport,  Conn.,  where  the  Locomobile  works  are  situated. 
Mr.  Riker  is  well  known,  although  still  a  young  man,  as  one  of  the  earliest 
.\merican  designers  of  successful  electric  motors.  He  is  a  manager  of 
the  American  Society  of  Mechanical  Engineers  and  an  active  member  of 
the  Engineers’  Club  and  has  always  been  an  indefatigable  student  and 
worker. 

ROOT-DE  ACOSTA. — Mr.  Oren  Root,  manager  of  the  New  York  City 
Railway,  or  Metropolitan  system,  was  married  on  Nov.  5  in  this  city  to 
Miss  Ada  de  Acosta,  a  daughter  of  Mrs.  Richard  de  Acosta,  by  the  Rev. 
Father  Patrick  Daly,  of  Poughkeepsie.  Mr.  Root  is  the  son  of  Prof.  Oren 
Root,  of  Hamilton  College,  and  a  nephew  of  Mr.  Elihu  Root,  Secretary  of 
State,  who  was  present  at  the  wedding  and  reception  with  many  hundreds 
of  friends.  The  honeymoon  will  last  only  a  week,  owing  to  the  heavy 
duties  of  Mr.  Root  in  connection  with  the  rehabilitation  of  the  street  rail¬ 
way  system. 

MR.  ANDREW  CARNEGIE,  who  has  returned  recently  from  Scotland 
to  his  home  in  New  York,  will  be  the  guest  at  a  dinner  in  his  honor 
at  the  Manhattan  Hotel,  bn  Nov.  27.  The  dinner  will  be  given  by  a 
body  of  veteran  telegraphers — 73  in  number — who  will  thus  convey  to 
him  their  fraternal  signal  “73.”  As  Mr.  Carnegie  was  born  in  1835, 
there  is  a  double  felicity  about  the  occasion,  which  is  hinted  at  in  the 
announcement  to  his  “comrades  of  the  key.’’  On  Dec.  12  the  Engineers’ 
Club  will  hold  its  annual  dinner,  at  which  Mr.  Carnegie  will  be  the 
guest  of  honor. 

GENERAL  A.  B.  R.  SPRAGUE,  president  of  the  Worcester  Electric 
Light  Company,  left  Boston  on  the  evening  of  Nov.  9  as  a  member 
of  the  committee  in  charge  of  the  unveiling  of  a  monument  erected  by 
the  State  of  Massachusetts  at  Newbern,  N.  C.,  in  memory  of  Massa¬ 
chusetts  soldiers  who  lost  their  lives  in  the  Newbern  campaign  during 
the  Civil  War.  General  Sprague  is  now  the  senior  surviving  field  officer 
of  the  original  Burnside  expedition.  His  daughter.  Miss  Alice  Alden 
Sprague,  accompanied  him  on  the  trip  and  officiated  at  the  unveiling 
of  the  monument. 

MR.  FRANK  M.  DENTON,  instructor  in  electrical  engineering  prac¬ 
tice,  School  of  Applied  Science,  Carnegie  Institute,  Pittsburg,  writes  us 
as  follows:  “In  the  account  of  the  meeting  of  the  Pittsburg  Section  of 
the  A.  I.  E.  E.,  occurring  on  page  938  of  the  Electrical  World  for 
Oct.  31,  I  am  reported  as  having  said  that  the  Irwin  hot  wire  oscillograph 
gives  great  promise  as  a  cheap  and  sufficiently  accurate  instrument  for 
use  by  central  station  engineers.  This  statement  is  misleading;  what  1 
really  said  was  that  the  Irwin  oscillograph  is  not  only  cheaper  to  make, 
being  less  complicated  than  other  types  of  oscillograph,  but  promises  to 
be  more  sensitive  and  more  accurate  than  any  other  type  that  has  yet  been 
put  upon  the  market.’’ 

MR.  STANLEY  H.  HODGKIN,  director  of  the  Pulsometer  Engineer¬ 
ing  Company,  Limited,  of  Reading,  England,  sailed  for  home  on  Satur¬ 
day  last,  after  a  stay  of  about  a  month  in  this  country  and  in  Canada. 
Mr.  Hodgkin  travelled  very  extensively  while  here  and  proved  himself  a 
very  shrewd  and  genial  observer  of  men  and  events,  including  the  street 
railway  convention  at  Atlantic  City  and  the  episodes  of  election  day 
and  night  in  New  York.  The  variety  of  engineering  developments  in¬ 
cluded  in  the  scope  of  the  Pulsometer  Company’s  operations  gives  it  a 
wide  range  of  contact  in  this  country,  and  it  is  hoped  that  Mr.  Hodgkin 
will  return  at  an  early  date  to  follow  up  matters  of  interest  on  both 
s’des  of  the  Atlantic.  The  company  makes  vacuum  pumps  for  incan¬ 
descent  lamps,  has  put  in  refrigerating  plants  for  the  ammunition  rooms 
of  some  60  British  men-o'f-war,  and  has  seveial  other  lines  of  activity. 


Educational. 


STEVENS  INSTITUTE. — The  Stevens  Institute  of  Technology  has  an 
active  Engineering  Society,  which  has  just  issued  an  interesting  list  of 
subjects  and  speakers  for  its  meetings  this  season.  The  meeting  this 
month  was  on  Nov.  5,  when  Mr.  Calvin  W.  Rice,  secretary  of  the  Ameri¬ 
can  Society  of  Mechanical  Engineers,  spoke  on  “The  Satisfaction  of  the 
Engineer’s  Profession  as  an  Avocation  in  Business  Life.’’  The  program  is 
well  arranged. 
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Legal. 


MENTAL  ANGUISH. — At  Little  Rock,  Ark.,  on  Nov.  7,  Federal 
Judge  Jacob  Trieber  sustained  the  constitutionality  of  the  “Mental 
Anguish”  act  of  the  Arkansas  Legislature  of  1903.  The  case  was  that  of 
C.  M.  Ivey,  of  Hot  Springs,  seeking  $10,000  damages  from  the  Western 
Union  Telegraph  Company  for  mental  anguish  caused  by  the  non-delivery 
of  a  telegram  to  a  Terre  Haute,  Ind.,  undertaker  to  forward  to  Hot 
Springs  the  body  of  Ivey’s  son,  who  died  at  Terre  Haute.  As  a  result  of 
the  non-delivery  of  the  message  the  body  was  buried  in  the  Terre  Haute 
Potter’s  Field. 


RECEIVERS  FOR  THE  UNION  ELECTRIC  TELEPHONE  & 
TELEGR.^PH  COMPANY. — Upon  application  of  the  American  Trust  & 
Savings  Bank,  of  Chicago,  Ill.,  Judge  W.  H.  Gest,  of  the  United  States 
Circuit  Court,  appointed  H.  II.  Bratt  and  LeRoy  J.  Wolfe,  of  Davenport, 
la.,  as  joint  receivers  of  the  Union  Electric  Telephone  &  Telegraph  Com¬ 
pany,  which  operates  telephone  exchanges  at  Rock  Island,  Moline  and 
Davenport.  The  company  is  capitalized  at  $550,000  and  the  officers  are: 
George  B.  Stacker,  president,  and  J.  W.  Morrison,  secretary  and  treas¬ 
urer,  both  of  Harrisburg,  Pa. 


Obituary. 


PROF.  W.  E.  AYRTON.- — It  is  with  profound  regret  that  we  record 
the  death  of  Prof.  W.  E.  Ayrton,  F.  R.  S.,  on  Nov.  3  at  his  resi¬ 
dence  in  London,  England.  He  had 
been  ailing  for  some  time  past.  He 
was  born  in  1847,  was  a  brilliant 
prize  student  at  University  College 
and  took  his  first  B.  A.  degree  in  1867. 
He  then  entered  the  Indian  Tele¬ 
graph  Service  and  soon  after  made 
the  acquaintance  and  friendship  of 
Lord  Kelvin  and  Fleeming  Jenkin. 
He  was  then  invited  to  go  to  Japan, 
and  in  1873  became  professor  of  nat- 
ral  philosophy  and  telegraphy  in  the 
Imperial  College  of  Engineering.  In 
1879  he  became  professor  of  applied 
physics  in  the  City  and  Guilds  of 
London  Technical  College,  Finsbury, 
and  in  1884  was  made  chief  pro¬ 
fessor  of  electrical  engineering  at  the 
Central  Technical  College,  South 
Kensington,  where  he  remained  until 
his  death.  In  1881  he  was  elected  a 
Fellow  of  the  Royal  Society,  and  in 
1901  was  awarded  a  royal  medal  for  his  contributions  to  electrical  science. 
In  1880  he  served  as  secretary  of  the  mathematical  and  physical  section 
of  the  British  .\ssociation  and  in  1898  as  president  of  the  section.  Be¬ 
coming  a  member  of  the  Institution  of  Electrical  Engineers,  in  1872,  he 
served  it  afterward  as  president  and  was  always  a  prolific  contributor. 
He  was  also  a  valued  member  and  past  president  of  the  Physical  Society. 
He  was  an  official  delegate  at  several  electrical  congresses,  notably  Frank¬ 
fort,  1891;  Chicago,  1893;  Paris,  1900,  and  acted  as  a  juror  at  a  great 
many  international  exhibitions.  Over  150  separate  scientific  papers  con¬ 
tributed  to  learned  societies  stand  to  his  credit,  while  he  was  also  the 
author  of  numerous  standard  electrical  books.  In  addition  to  all  this  he 
was  a  fertile  inventor,  taking  out  with  his  friend.  Prof.  Perry,  some 
30  patents  and  being  with  him  and  Prof.  Jenkin  the  creator  of  the 
art  of  telpherage.  Other  patents  stood  in  his  own  name  or  jointly  were 
secured  with  other  inventors.  Prof.  Ayrton  was  profoundly  interested 
in  educational  questions  and  was  especially  a  keen  student  of  American 
technical  training,  in  which  he  found  much  to  admire  and  praise.  His 
home  in  London  was  a  rendezvous  for  engineers  from  all  over  the  world 
as  well  as  for  many  of  the  intellectual  leaders  of  modern  England.  He 
took  great  pride  in  the  remarkable  scientific  work  of  his  second  wife, 
Mrs.  Hertha  Ayrton,  whose  electrical  investigations  are  so  well  known 
and  who  is  i>opularly  understood  to  have  been  the  original  of  the  heroine 
in  George  Eliot’s  “Daniel  Deronda.”  Miss  Ayrton,  a  talented  daughter 
by  his  first  wife,  was  married  a  few  years  ago  to  Israel  Zangwill,  the 
distinguished  English  sociologist,  novelist  and  playwright.  The  visits  of 
Prof.  Ayrton  to  this  country  were  always  welcomed  enthusiastically  by  a 
host  of  friends  and  admirers,  and  the  news  of  his  death  has  evoked  uni¬ 
versal  expressions  of  sorrow. 


PtOF.  W.  E.  Aybton. 


Trade  Publications. 


THE  CENTRAL  ELECTRIC  COMPANY,  Chicago,  Ill.,  is  distributing 
a  ao-page  circular  devoted  to  the  description  and  application  of  direct  and 
alternating  current  vibratory  massage  motors. 

MECHANICS’  TOOLS. — The  Cincinnati  Tool  Company,  Cincinnati, 
Ohio,  has  issued  a  well-prepared,  neatly-illustrated  catalogue  and  price 
list  dealing  with  all  types  of  mechanics’  tools  of  the  Hargrave  quality. 


MacGOVERN,  archer  &  COMPANY,  114  Liberty  Street,  New  York, 
have  just  issued  their  November  monthly  list  of  second-hand  apparatus,  in 
good  condition,  offered  for  immediate  shipment.  It  includes  a  large 
variety  of  both  electrical  and  steam  machinery. 

LIGHTING  SPECIALTIES. — The  Benjamin  Electric  Manufacturing 
Company,  42  West  Jackson  Boulevard,  Chicago,  Ill.,  has  issued  a  thumb- 
indexed  catalog,  designated  as  B-18,  which  is  an  excellent  reference  book 
on  wireless  clusters  and  lighting  specialties. 

THE  CENTRAL  ELECTRIC  COMPANY,  Chicago,  Ill.,  has  issued  an 
eight-page  folder  describing  the  construction,  application  and  installation 
of  the  new  G.  E.  multi-socket.  Several  advantages  are  claimed  for  this 
socket,  especially  as  to  the  increased  factor  of  safety. 

THE  CENTRAL  ELECTRIC  COMPANY,  Chicago,  Ill.,  is  distributing 
a  folder  illustrating  the  use  of  the  Matthews  guy  anchor.  The  folder 
contains  several  illustrations  showing  the  method  of  use  and  estimated 
costs  on  installing  the  anchors  in  constructing  pole  lines. 

THE  WARD  LEONARD  ELECTRIC  COMPANY,  of  Bronxville,  N,  Y., 
is  distributing  dimension  sheets  covering  its  motor  starters,  armature 
speed  controllers  with  and  without  automatic  features,  field  rheostats 
arranged  for  front  and  back  of  board  mounting,  theater  dimmers,  etc. 

THE  BARGAIN  COUNTER. — Rossiter,  MacGovern  &  Company,  90 
West  Street,  New  York,  have  issued  for  November  a  most  attractive  and 
alluring  list  of  real  bargains  in  dynamo-electric  machinery  and  apparatus 
in  all  kinds  and  styles.  Several  hundred  opportunities  are  enumerated. 

TELEPHONE  CABLES. — A  booklet  on  lead-covered  telephone  cable  has 
just  been  issued  by  the  Western  Electric  Company.  In  compact  form  it 
gives  a  variety  of  data  as  to  dry  core  cable,  insulation  resistance,  electro¬ 
static  capacity,  lead  sheath,  aerial  and  underground  cable,  submarine  cable, 
interior  cable,  etc. 

THE  CENTRAL  ELECTRIC  COMPANY,  Chicago,  Ill.,  is  distributing 
a  new  folder  describing  its  Type  B  knife  switches,  which  conform  to 
the  National  Electric  code  standard.  A  complete  list  is  given  of  the 
various  ampere  capacities,  possible  combinations  and  prices.  This  circular 
will  be  sent  upon  request. 

TRUMBULL  CHEER. — The  front  cover  of  the  November  number  of 
this  lively  little  publication  is  appropriately  decorated  with  a  picture  of  a 
turkey.  Incidentally  the  pamphlet  contains  some  telling  facts  about  Trum¬ 
bull  switches,  which  are  made  by  the  Trumbull  Electric  Manufacturing 
Company,  Plainville,  Conn. 

THE  CENTRAL  ELECTRIC  COMPANY,  Chicago,  Ill.,  is  distributing 
a  new  circular  describing  its  adjustable  telephone  bracket,  with  illustra¬ 
tions  showing  the  new  and  old  methods  of  handling  desk  telephones.  A 
large  number  of  cuts  are  employed  illustrating  the  various  methods  of 
attaching  the  bracket  ta  desks. 

TUNGSTEN  LAMPS. — The  National  Electric  Lamp  Association,  Cleve¬ 
land,  Ohio,  has  issued  an  interesting  folder  containing  a  brief  reference 
to  the  development  of  artificial  lighting  from  the  earliest  times  to  the 
present,  culminating  in  the  tungsten  lamp.  The  points  of  superiority  of 
the  tungsten  lamp  are  referred  to. 

CABLE  SPLICING  JOINTS  for  use  with  lead  cable  work  are  described 
in  flyers  now  being  distributed  by  the  Central  Electric  Company,  Chicago. 
It  is  claimed  that  the  use  of  this  joint  permits  of  a  much  more  flexible 
distribution  system  and  will  save  money,  not  only  on  the  first  cost  but 
also  on  the  maintenance  cost  of  cables. 

IGNITION  DEVICES.— The  Manhattan  Electrical  Supply  Company, 
17  Park  Place,  New  York,  has  just  issued  a  folder  devoted  to  some  new 
ignition  devices  and  a  few  of  the  better  known  products  of  that  character 
made  by  it.  It  includes  jump  spark  coils,  battery  ammeters,  trouble  lamp 
outfits,  switches,  coils,  automobile  cable,  etc. 

THE  CENTRAL  ELECTRIC  COMPANY.  Chicago,  Ill.,  is  mailing  a 
flyer  describing  the  Samson  strand  or  messenger  wire  grip,  for  which  are 
claimed  several  new  features.  The  publication  goes  into  considerable 
detail  as  to  the  construction  and  application  of  the  grip,  which  is  adapted 
for  use  with  telephone  wire,  trolley  wire,  etc. 

VENTILATING  APPARATUS. — The  general  catalogue  of  the  Ilg 
Electric  Ventilating  Company,  145  Chambers  Street,  New  York,  is  devoted 
to  electric  motor-driven  ventilating  fans..  In  addition  to  giving  illustra¬ 
tions  of  various  forms  of  ventilating  equipments,  the  catalog  contains  a 
condensed  treatment  of  ventilation  in  general. 

“STRUCK-UP”  PLATES  FOR  PUSH  BUTTON  SWITCHES.— The 
Central  Electric  Company,  of  Chicago,  is  distributing  flyers  describing  its 
new  “struck-up”  plates  for  use  with  push  button  switches.  Several  ad¬ 
vantages  are  claimed  for  this  plate,  the  principal  one  being  that  it  is 
lower  in  price  and  will  answer  the  purposes  of  the  more  expensive  plates. 

SMALL  TRANSFORMERS. — Small  transformers,  designed  for  ring¬ 
ing  bells,  buzzers,  operating  annunciators,  burglar  alarm  systems,  gas 
lighting  systems  and  igniters  on  various  types  of  gas  and  gasoline  en¬ 
gines,  constitute  the  subject  of  a  folder  issued  by  the  Central  Electric 
Company,  Chicago.  The  primaries  of  these  transfonpers  are  designed  for 
use  on  iio-volt,  60-cycle  circuits,  are  absolutely  fireproof  and  may  be 
short  circuited  indefinitely  without  burning  or  impairing  the  efficiency. 
The  use  of  these  transformers  is  increasing,  due  to  the  fact  that  they 
eliminate  the  troubles  often  found  with  batteries. 

MULTIPLE  DRILLS. — A  very  handsome  quarto  pamphlet  has  been 
issued  by  the  Pratt  &  Whitney  Company,  Hartford,  Conn.,  on  the  subject 
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of  their  multiple  drills,  a  great  variety  of  which  are  illustrated,  with  the 
specifications.  Most  of  the  machines  shown  are  kept  in  stock  or  are  in 
process  of  construction  and  available  for  early  delivery.  The  whole  series 
of  multiple  spindle  drills  represents  the  furtherest  reach  of  the  art  and  is 
every  way  admirable. 

SEPARATORS. — The  Pittsburg  Gage  &  Supply  Company,  of  Pittsburg, 
Pa.,  has  recently  issued  a  catalog  illustrating  and  describing  their  sepa¬ 
rators  for  steam  and  oil.  It  embodies  a  discussion  of  the  general  subject 
and  then  takes  up  these  specialties  in  detail,  dealing  with  the  horizontal 
type  for  live  or  exhaust  steam,  the  vertical  type,  the  cast-iron  receiver 
separator  and  the  steel  shell  separator,  all  of  them  well  designed  and  of 
moderate  cost. 

PHONOGRAPH  ANNIVERSARY.— The  Edison  Business  Phonograph 
Company,  Orange,  N.  J.,  has  recently  issued  a  beautiful  quarto  souvenir 
bulletin  in  celebration  of  its  thirtieth  anniversary.  It  contains  a  large 
portrait  picture  of  Mr.  Edison,  and  a  biography  of  him.  There  is  also  a 
description  of  making  phonographs,  illustrated  profusely.  Nelson  C. 
Durand,  the  energetic  sales  manager,  whose  portrait  also  is  given,  has  an 
excellent  article  with  regard  to  the  new  “Universal”  motor,  for  the  phono¬ 
graph,  running  on  either  direct  or  alternating  current. 

REMOTE  CONTROL  SWITCH.— The  Pettingell-Andrews  Company. 
Pearl  Street,  Boston,  Mass.,  is  issuing  a  book  entitled  “Economy,  Con¬ 
venience,  Safety,”  which  illustrates  and  describes  its  “P.  M.”  remote 
control  switch,  which  has  already  been  used  in  various  large  buildings  in 
the  East.  It  gives  several  diagrams  relative  to  the  uses  to  which  it  may 
be  applied,  in  connection  with  the  wiring  of  buildings  for  light  and  power 
purposes.  The  device  has  had  the  approval  of  the  National  Board  of 
Fire  Underwriters  and  is  made  exclusively  for  the  company  by  one  of  its 
own  manufacturing  concerns. 

ST.  LOUIS  MALLEABLE  CASTING  COMPANY,  of  7700  North 
Conduit  Avenue,  St.  Louis,  Mo.,  has  issued  a  40-page  catalog  as  to  its 
high-grade  malleable  and  gray  iron  castings,  and  its  electrical  specialties 
for  railway,  lighting,  telephone,  telegraph  and  mining  companies.  This 
catalog.  No.  150,  deals  with  pins,  brackets,  pole  steps,  crossarm  supports, 
guy  wire  clamps,  strains,  catenary  hangers,  bolts,  sleeves,  anchors,  wash¬ 
ers,  etc.,  all  of  v/hich  are  illustrated  in  great  detail,  while  prices  are 
quoted  fully.  The  lines  shown  are  complete  and  the  appliances  are  well 
designed  in  each  case  for  their  specific  use. 

STEADY  VS.  UNSTEADY  VOLTAGE.— The  General  Electric  Com¬ 
pany  in  its  Bulletin  No.  4619  discusses  the  subject,  “Steady  vs.  Unsteady 
Voltage  for  Incandescent  Lighting  or  Alternating  Current  Systems.”  It 
is  pointed  out  that  it  is  more  economical  as  well  as  advisable  on  account 
of  operating  conditions  to  control  the  generators  by  a  voltage  regulator. 
The  regulator  described  controls  the  generator  voltage  by  opening  and 
closing  a  shunt  circuit  across  the  resistance  in  the  exciter  field.  Its  action 
is  stated  to  be  rapid  and  there  is  practically  no  fluctuation  in  the  voltage. 
The  results  of  its  use  are  illustrated  by  means  of  charts  and  the  regulator 
itself  is  also  illustrated. 

UNIVERSAL  PRICE  BOOK.— President  L.  W.  Porter,  ot  the  B.  &  C. 
Electrical  Construction  Company,  of  Utica,  N.  Y.,  writes  us  as  follows 
with  regard  to  its  “Universal  Price  Book  of  Electrical  Materials,”  noted 
recently  in  our  pages:  “In  your  Oct.  31  issue,  page  980,  you  wrote  a 
short  description  of  this  book,  but  in  some  way  misconstrued  the  object 
for  which  this  book  is  published.  Our  object  was  not  to  advertise  our  own 
supplies  or  electrical  business,  but  simply  to  publish  if  possible  a  complete 
and  concise  price  book  of  electrical  materials  that  would  be  at  all  times 


strictly  up  to  date  and  that  would  contain  a  list  of  all  standard  electrical 
supplies.  The  book  has  been  compiled  at  a  great  expense  to  ourselves 
and  our  object  is  to  sell  the  book  to  contractors,  supply  dealers,  etc.,  at  a 
reasonable  price  and  enter  into  a  contract  with  them  whereby  we  supply 
all  new  and  revised  sheets.”  The  book  is  in  loose  leaf  form,  containing 
about  $00  pages,  4^  in.  x  in.,  besides  a  marginal  index. 
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CATALOGS  relating  to  mining  machinery  and  equipment  complete, 
power  plants,  coke  ovens  and  machine  tools  are  requested  by  the  Engi¬ 
neering  Department  of  the  By-Products  Fuel  Co.,  Moundsville,  W.  Va. 

NORTHERN  CRANES. — The  Fayette  Lumber  Company,  Connellsville, 
Pa.,  has  installed  an  electrically  operated,  five-ton,  double-trolley  crane, 
made  by  the  Northern  Engineering  Works,  Detroit.  The  John  Wildi 
Evaporated  Milk  Company,  Marysville,  Ohio,  has  installed  a  two-ton  North¬ 
ern  crane  with  an  electric  hoist. 

KEYSTONE  INSTRUMENTS.— The  New  York  office  of  the  Keystone 
Electrical  Instrument  Company,  of  Philadelphia,  has  been  moved  to  the 
Hudson  Terminal  Building,  Church  Street,  and  will  be  in  charge  of  Mr. 
G.  M.  Dyott,  formerly  of  the  Pittsburg  office.  Mr.  Dyott  is  known  to  our 
readers  as  a  contributor  to  these  pages. 

THE  MURPHY  ELECTRICITY  RECTIFIER  COMPANY,  of 
Rochester,  N.  Y.,  has  prepared  working  drawings  and  specifications 
upon  which  bids  will  be  received  for  the  manufacture  of  its  apparatus. 
Plans  -and  specifications  will  be  furnished  upon  application.  James 
P.  B.  Duffy,  of  Rochester,  N.  Y.,  is  treasurer. 

THE  BLACKBURN  SPECIALTY  COMPANY,  Cleveland,  Ohio,  has 
moved  to  larger  and  permanent  quarters,  at  1404  West  Thied  Street. 
This  company  has  done  business  under  the  name  of  Geo.  R.  Blackburn 
for  the  past  four  years  and  is  the  manufacturer  of  the  Blackburn  ground 
clamp  for  use  on  lighting,  power  and  signaling  systems. 

THE  HOLOPHANE  COMPANY  reports  that  its  business  during  the 
past  year  has  been  continuously  on  the  increase  in  spite  of  depression  in 
business  in  other  lines.  During  the  month  of  October  more  than  double 
the  amount  of  shipments  were,  made  than  in  the  same  month  in  1907.  It 
announces  that  orders  continue  to  be  brisk  and  that  collections  are  in 
exceptionally  satisfactory  condition. 

RIDGWAY  DYNAMO. — On  Nov.  2  the  Ridgway  Dynamo  &  Engine 
Company,  of  Ridgway,  N.  J.,  moved  its  Philadelphia  office  from  the  Girard 
Building  to  1017  Witherspoon  Building.  It  has  placed  this  office  in  charge 
of  Mr.  Robert  S.  Beecher,  who  is  well  known  in  the  steam  engine  trade. 
The  company  says:  “With  our  additional  lines  of  side-crank  engine  and 
the  rapidly  improving  business  conditions  throughout  the  country,  the 
prospects  are  very  bright  for  a  largely  increased  volume  of  orders  during 
the  coming  season.” 

NATIONAL  RHEOSTAT. — The  Metropolitan  Electrical  Supply  Com¬ 
pany,  184  Lake  Street,  Chicago,  is  putting  on  the  market  the  National 
rheostat,  for  speed  regulation,  field  purposes,  battery  charging  work, 
moving  picture  machines,  theater  dinners,  etc.,  10  all  of  which  uses  it  is 
successfully  applied.  It  has  from  10  to  50  times  as  many  stops  as  the 
ordinary  rheostat,  and  the  circuit  is  never  broken  between  the  stops, 
eliminating  sparking  and  ensuring  long  life.  The  company  is  now  issuing 
circulars  on  the  subject,  and  will  be  glad  to  give  further  information 
and  prices. 
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902.553.  RAILWAY  SIGNALING  APPARATUS;  Edward  R.  Brodton, 
Mobile,  Ala.  App.  filed  Nov.  19,  1907.  Railway  signal  system  for 
displaying  signals  in  front  of  and  behind  a  train,  or  from  a  block 
station,  or  from  some  portion  of  a  railroad  liable  to  dangerous  condi¬ 
tions.  _  Has  receiving  means  responsive  successively  to  characteristic¬ 
ally  different  overlapping  trains  of  waves,  and  a  signal  circuit  con¬ 
trolled  and  rendered  active  by  the  receiving  means  energized  by  the 
last  train  of  waves  received. 

902.554.  INDICATOR;  George  Brown,  Sarnia,  Ont.,  Can.  App.  filed 
May  18,  1907.  A  signal  system  for  use  on  boats,  and  by  which  com¬ 
munication  may  be  established  between  the  pilot  and  the  engineer. 

902,569.  DETECTOR;  Cornelius  D.  Ehret,  Ardmore,  Pa.  App.  filed  July 
29,  1905.  A  receiving  apparatus  comprising  a  primary  cell  detector, 
one  element  of  said  cell  being  in  contact  with  depolarizing  material, 
a  cell  excitant,  and  a  second  element  in  contact  with  said  second  cell 
excitant. 

902,588.  ROTOR  CONSTRUCTION;  Charles  E.  Lord,  Norwood,  Ohio, 
App.  filed  June  22,  1905.  Has  a  pole  piece  integral  with^  the  hub,  a 
wedge-shaped  coil,  and  wedge-shaped  pieces  inserted  within  said  coil 
to  hold  same  in  place. 

902,607.  METHOD  FOR  PRODUCING  NITRIC  ACID;  Isaiah  L.  Rob¬ 
erts,  New  York,  N.  Y.  _  App.  filed  Feb.  20,  1907.  The  method  of 
producing  nitric  oxid,  which  consists  in  subjecting  a  mixture  of  nitro¬ 
gen  and  oxygen  to  an  electric  arc  containing  chromium. 

902,613.  RECEIVING  APPARATUS;  Harry  Shoemaker,  Jersey  City, 
N.  J.  App.  filed  Jan.  20,  1906.  A  means  for  detecting  electrical 
waves  comprising  a  plurality  of  primary  cell  detectors  connected  in 
opposition  to  each  other. 


902,621.  MOTOR-CONTROL  SYSTEM;  Emmett  W.  Stull,  Norwood, 
Ohio.  App.  filed  Aug.  27,  1906.  Has  a  plurality  of  motors  and  resist¬ 
ances  and  a  controller  arranged  to  connect  said  motors  in  series  and 
in  parallel  and  said  resistances  in  series  with  the  motors  or  in  shunt 
with  the  motor  field  windings. 

902,624.  ELECTROMAGNET:  Burton  W.  Sweet,  Cleveland,  Ohio.  App. 
filed  May  19,  1006.  A  means  for  removably  mounting  the  armature 
and  exciting  coil  of  a  telephone  annunciator. 

902,628.  TROLLEY  WHEEL;  Lewis  T.  Tetlow,  Chicopee  Falls,  Mass. 
App.  filed  Jan.  2,  1908.  The  trolley  wheel  has  a  hollow  hub  with  a 

filurality  of  fiber  bearing  disks  therein,  and  which  is  packed  with 
ubricating  compound. 

902,630.  ELECTRIC  SIGNALING  APPARATUS:  Nelson  M.  Watson, 
Detroit,  Mich.  App.  filed  May  21,  1906.  A  signal  system  esMcially 
designed  for  use  in  transmitting  signals  from  the  master  of  a  boat  to 
the  engineer.  Makes  use  of  a  handle  moving  through  an  arc  of  90 
deg.  to  different  notches  or  positions. 

902,637.  FLUID-PRESSURE  SYSTEM;  Bert  Aikman,  Chicago,  Ill.  App. 
filed  May  27,  1907.  Has  a  compressor  for  supplying  file  reservoir 
which  is  driven  by  an  electric  motor,  with  which  is  associated  resist¬ 
ance  which  is  gradually  cut  out  cf  circuit  when  the  motor  is  started, 
and  in  which  valves  of  the  compressor  are  incapacitated  until  the 
motor  has  obtained  full  speed. 

902,641.  TELEPHONE  SUBSTATION  SET;  Jules  A.  Birsfield,  Chicago, 
Ill.  App.  filed  Nov.  20,  1906.  In  a  telephone  substation  set  a  struc¬ 
tural  element  comprising  a  sheet  of  metal  from  which  are  formed  lugs 
for  holding  a  terminal  table,  for  holding  an  anchor  cord,  and  forming 
one  element  of  a  case  lock. 

902,642.  TRANSMITTER  HINGE;  Jules  A.  Birsfield,  Chicagm  Ill.  App. 
filed  March  28,  1907.  A  form  of  universal  joint  support  for  a  trans¬ 
mitter  mouthpiece. 
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902,681.  STORAGE  BATTERY;  David  P.  Perry,  Chicago,  Ill.  App. 
filed  Jan.  2,  1904.  Has  a  cylindrical  positive  element  consisting  of 
concentric  cvlinderi  of  copper  wire  gauze  with  an  interposed  mass  of 
metallic  oxid. 

902,715.  TELEPHONE  EXCHANGE  SYSTEM;  Elmer  R.  Corwin,  Chi¬ 
cago,  Ill.  App.  filed  Dec.  12,  1904.  In  a  telephone  system,  a  line  of 
two  limbs,  a  spring  jack  of  two  members,  a  conductor  permanently 
connected  between  one  limb  of  said  line  and  one  memoer  of  said 
spriim  jack,  a  cutoff  relay,  line  relay  contacts  normally  shunting  said 
cutoff  relay,  and  means  adapted  <0  break  the  shunt  from  said  cutoff 
relay  and  to  connect  the  other  limb  of  said  line  immediately  to  said 
spring  jack  during  conversation  over  said  line. 

902,720.  SINGLE-PHASE  COMMUTATOR  MOTOR;  George  W.  Euker, 
Boston,  Mass.  App.  hied  Aug.  20,  1907.  A  small,  compact,  quickly 
started  alternating-current  motor,  particularly  adapted  for  sewing 
machines  and  other  light  machinery.  The  field  is  so  constructed  as  to 
reduce  the  armature  reactions  to  a  minimum,  so  that  there  is  the  least 
possible  sparking  at  the  commutator.  The  motor  has  a  number  of 
mechanical  features  of  construction  to  make  it  efficient  and  durable, 
while  cheap  to  manufacture. 

902,755.  ELECTROLYTE  FOR  ELECTROPLATING;  Otto  Meyer, 
Richmond,  Va.  App.  filed  March  22.  1907.  An  electroplating  bath, 
comprising  a  solution  of  a  chloride  of  a  plating  metal  in  alcohol. 

902,758.  VESSEL  FOR  STORING  AND  TRANSPORTING  MILK 
AND  OTHER  LIQUIDS;  Niels  C.  Nielsen,  Hellerup,  Copenhagen, 
Denmark,  .^pp.  filed  May  28,  1907.  A  vessel  for_  storing  and  trans¬ 
porting  milk  or  other  liquids,  comprising  a  hollow  iron  body  provided 
with  a  tinned  inner  surface,  and  with  a  plurality  of  pieces  of  metal 
which  is  more  electro-positive  than  iron  attached  directly  upon  said 
tinned  surface. 

902,777.  SYSTEM  OF  ELECTRICAL  DISTRIBUTION;  Joseph  H. 
Tracy,  Philadelphia,  Pa.  App.  filed  March  19,  1908.  A  system  of 
distribution  in  which  both  alternating  and  direct  current  translating 
devices  are  supplied  from  a  common  source,  and  in  which  a  storage 
battery  is  installed  to  compensate  for  the  fluctuations  of  load  on  both 
the  alternating  and  direct  current  circuits. 

902,781.  BALL-BEARING  TROLLEY  WHEEL  AND  HARP;  Stephen 
Tully,  Jr.,  Philadelphia,  Pa.  App.  filed  Feb.  27,  1908.  In  place  01  the 
usual  axle  the  trolley  wheel  is  made  rounded  at  its  hub  and  fits  in 
concave  portions  of  the  harp  so  as  to  constitute  a  form  of  swivel 
joint. 

902,702.  TYPE-PRINTING  TELEGRAPH  APPARATUS;  Gustav  A.  M. 
Agrell,  Stockholm,  Sweden.  .\pp.  filed  Jan.  8,  1908.  A  telegraph 


902,588. — Rotor  Construction. 


apparatus  of  the  type  having  a  movable  type  wheel  provided  with 
means  for  moving  it  to  printing  position  and  then  to  a  certain  starting 
position  after  the  typing  action. 

902,798.  INTERMITTENT  ILLUMINATING  SYSTEM;  Francis  B. 
Badt,  Chicago,  Ill.  App.  filed  Aug.  9,  1905.  An  intermittent  illu¬ 
minating  system  having  a  thermostat  by  which  the  illumination  is  made 
periodically  recurring. 

902,83.1.  CONTROLLER;  William  D.  Pomeroy,  Norwood,  Ohio,  and 
Edwin  C.  Wright,  Newport,  Ky.  App.  filed  Feb.  21,  1907.  A  street 
car  controller  having  contacts  with  deflectors  therebetween,  rods  for 
sumiorting  the  deflectors,  each  rod  passing  through  all  of  the  deflectors, 
and  projections  secured  to  the  frame  of  the  controller,  located  between 
adjacent  deflectors. 

902,851.  ELECTRIC  GENERATION  SYSTEM;  Fred  R.  Babcock,  Chi¬ 
cago,  Ill.  App.  filed  March  23,  1907.  Electric  generation  system  for 
use  in  connection  with  secondary  batteries  wherein  it  is  desirable  to 
maintain  a  constant  voltage  and  charge  in  the  battery.  Provides  an 
arrangement  whereby  any  danger  of  overcharging  the  battery  is 
avoided. 

902,80a.  METHOD  OF  AND  APPARATUS  FOR  ELECTROPLATING; 
George  A.  Lutz,  Plainfield,  N._  J.  App.  filed  June  27,  1908.  Means 
for  simultaneously  plating  the  interior  and  exterior  01  hollow  articles, 
such  as  pipes,  and  to  regulate  or  control  the  plating  of  the  interior 
of  the  hollow  article  whereby  its  thickness  shall  correspond  to  that  of 
the  exterior  plate. 

902,896.  MOUTHPIECE  ATTACHMENT  FOR  TELEPHONES;  John 
W.  McBrine,  Medford,  Mass.  App.  filed  June  17,  1907.  An  attach¬ 
ment  or  device  of  the  character  specified  for  the  mouthpiece  of  a 
telephone  having  separate  members  attachable  one  to  the  other  inde¬ 
pendently  of  said  mouthpieces  and  adapted,  when  combined,  to  bind 
and  hold  a  diaphragm  between  them,  and  means  whereby  said  com¬ 
bined  members  may  be  attached  to  said  mouthpiece  of  the  telephone 
and  said  diaphragm  be  applied  thereto. 

9o2,9io.  TELEPHONE  SYSTEM;  Harry  G.  Webster,  Chicago,  III,  App. 
filed  Dec.  19,  190a.  In  a  telephone  system,  the  combination  with  a 
plurality  of  telephone  lines,  of  an  individual  signal  for  each  line,  and 
line  relays  to  control  said  signals,  said  relays  being  less  in  number 
than  the  telephone  lines. 

902,936  HEAT  CONTROLLING  APPARATUS;  Michael  J.  Brierty,  Chi¬ 
cago,  HI,  App.  filed  Jan.  20,  1908.  A  means  for  use  in  conjunction 


with  a  circuit  making  and  breaking  thermometer  whereby  electrical 
connections  with  the  apparatus  may  be  established  and  broken  under 
the  influence  of  changes  in  temperature  of  the  atmosphere  surrounding 
the  thermometer,  and  thus  the  source  of  heat  supply  re?ulated  to 
maintain  approximately  even  temperature. 

902,962.  PUSH-BUTTON  FOR  ELECTRIC  SWITCHES;  Gilbert  W. 
Goodridge,  Bridgeport,  Conn.  App.  filed  July  2a,  1908.  A  push-button 
for  electric  switches,  comprising  a  sheet  metal  button  head  in  com¬ 
bination  with  a  stem  having  a  tubular  head  with  openings  into  which 
the  metal  of  the  button  head  is  indented. 

902,975.  STORAGE  BATTERY;  Simon  Lake,  Bridgeport,  Conn.  Apjj. 
filed  July  6,  1907.  Has  a  pair  of  spaced-apart  grids  with  a  multi- 
plicity^  of  recesses  and  a  porous  cover  with  a  non-conducting  sheet 
enclosing  the  same. 

902,985.  CONTROLLER  FOR  MOTOR  TRACTION  CARS;  William  C. 
Mayo,  El  Paso,  Tex.  App.  filed  Feb.  24,  1908.  Includes  a  controller 
by  means  of  which  an  engineer  may  use  his  judgment  in  running  the 


902,607. — Method  for  Producing  Nitric  Oxid. 

car  provided  a  prescribed  course  of  movement  of  the  controller  is 
strictly  followed.  The  controller  has  means  for  preventing  overlapping 
of  any  of  the  normal  operations  or  variations  in  the  normal  sequence 
of  operation. 

902,990.  ARC  LAMP;  Richard  P.  Meyers,  Walthamstow,  England.  App. 
filed  July  22,  1907.  Has  a  fixed  lower  electrode  and  upper  movable 
electrode  which  is  operated  by  a  pole  system  and  an  expansive  strip. 

903,076.  AUTOMATIC  FIRE-ALARM  SYSTEM;  Charles  J.  Fox,  Lon¬ 
don,  England.  App.  filed  April  3,  1906.  Electric  bell  service  and 
automatic  fire-alarm  system  in  which  the  leads  for  the  electric  bell 
installation  serve  also  as  leads  for  the  fire-alarm  thermostat  circuit,  so 
that  the  leads  appertaining  to  the  thermostat  in  any  apartment  will  be 
tested  each  time  the  electric  bell  in  said  apartment  is  used. 

903,110.  TRACK  SWITCH;  John  J.  Ruddick,  Newton,  Mass.  App.  filed 
May  23,  1908.  Has  a  watertight  compartment  with  resilient  extension 
of  fixed  and  movable  contacts  within  said  compartment,  said  movable 
contact  being  carried  by  the  resilient  extension. 

903,116.  PYRO  ELECTRIC  GENERATOR;  George  J.  Yokel,  Philadel¬ 
phia,  Pa.  App.  filed  Jan.  15,  1908.  Has  a  plurality  of  thermo-couples 
arranged  in  a  plurality  of  sets  with  a  plurality  of  conduits  for  cooling 
fluid  extending  ve’^tically  between  the  sets  of  couples  intermediate 
the  ends  of  the  elements  constituting  said  couples. 

903,130.  BINDING  POST;  Chas.  Cuno,  Meriden,  Conn.  App.  filed  Nov. 
II,  1907.  Has  a  pair  of  concave  cups  which  are  impelled  together  by 
a  split  nut  and  which  embraces  the  wire  and  forces  the  nut  into 
clamped  relation  on  the  threads. 

903,141.  SOCKET  FOR  INCANDESCENT  ELECTRIC  LAMPS;  Geo. 
B.  McBean,  Chicago,  Ill.  App.  filed  May  18,  1907.  Relates  to  water¬ 
proof  sockets  adapted  for  outdoor  use  and  in  which  the  electrical  con- 
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nections  are  sealed  up  by  means  of  non-conducting,  waterproof 
cement  or  wax  to  prevent  access  thereto  of  moisture  which  would  be 
liable  to  cause  leakage  or  short-circuiting. 

903.152.  COMBINED  FIRE-ALARM  AND  EXTINGUISHING  SYS¬ 
TEM;  Chas.  E.  Buell,  North  Plainfield,  N.  T.  App.  filed  May  10, 
1900.  Means  for  sending  an  alarm  signal  ot  one  character  over  a 
telephone  circuit  when  a  sprinkler  opens  and  an  alarm  signal  of  a 
different  character  over  said  telephone  circuit  when  the  main  valve  is 
moved  from  its  fully  opened  position. 

903.153.  COMBINED  TELEPHONE  AND  FIRE-ALARM  SYSTEM; 
Charles  E.  Buell,  North  Plainfield,  N.  J.  App.  filed  April  9,  1001. 

.  The  combination,  with  a  telephone  circuit,  of  an  automatic  sprinkler 
system,  and  an  alarm  mechanism  adapted  to  send  number  signals  over 
said  telephone  circuit  when  the  main  valve  is  moved  from  its  fully 
open  position,  and  a  second  circuit  adapted  to  send  a  supplemental 
alarm  when  said  main  valve  is  thus  moved. 
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